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PROBLEM TO, BE SOLVED: To form a micro wiring layer having 
high adhesion performance by specifying the line width and the 
thickness of the plating layer in a wiring layer formed on an 
insulating resin board through a modified layer and the mean 
roughness on the center line of the board at a part where the wiring 
layer is formed. 

SOLUTION: A wiring layer of plating film having line width of 10-40 
um and thickness of 1 5-45 um is formed on an insulating resin 
board 1 1 through a modified layer 12 formed on the surface thereof 
wherein the mean roughness at least on the center line of the board 
at a part formed the wiring layer is set at 1.0 um. Consequently, a 
highly reliable wiring board excellent in adhesion between a 
conductive metal 14 and the resin board 11 and heat resistance can 
be obtained. Furthermore, a highly reliable multichip module 
excellent in heat resistance can be obtained by laminating a plurality 
of wiring boards, interconnecting respective layers, providing a 
connecting part with an IC on the uppermost surface and then 
mounting an IC. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The center line average of roughness height of said substrate of the part by which the wiring layer which 
the Rhine width of face becomes from the plating film 10-40 micrometers and whose thickness are 15-45 
micrometers through the deterioration layer formed in the front face of this resin substrate is formed, and this 
wiring layer is formed at least on the insulating resin substrate is 1.0 micrometers. Wiring substrate characterized by 
being the following. 

[Claim 2] It is the wiring substrate which has a wiring layer on an insulating resin substrate, and is characterized by 
forming this wiring layer through each class containing the metal oxide layer formed in the deterioration layer 
containing the amide group formed in said resin substrate front face, and said wiring front face. 
[Claim 3] It is the wiring substrate which has a wiring layer on an insulating resin substrate, and is characterized by 
forming this wiring layer through each class containing the metal oxide layer formed in the deterioration layer whose 
center line average of roughness height on said front face of a substrate formed in said resin substrate front face is 
0.1-1.0 micrometers, and said wiring front face. 

[Claim 4] Said wiring layer is a wiring substrate characterized by carrying out the laminating of a catalyst bed, the 
non-electrolyzed metal plating film, and the electroplating film to said metal oxide layer front face one by one in 
either of claims 1 -3, and forming them in rt 

[Claim 5] It is the wiring substrate characterized by said metal oxide layer consisting of an oxide of the metal which 
is ** rather than copper reduction potential in claim 2. 

[Claim 6] The wiring substrate with which it is the insulating resin substrate with which an insulating resin substrate 
contains polyimide resin in claim 4, and the metal whose reduction potential is ** is characterized by being a metal 
containing at least one of nickel, tin, and cobalt rather than the reduction potential of said copper. 
[Claim 7] The wiring substrate which the laminating of said insulating resin substrate and wiring layer is carried out 
by turns, and is characterized by having a bonding pad for semiconductor device connection on said resin substrate 
front face in either of claims 1 -6. 

[Claim 8] The wiring substrate which the laminating of the wiring substrate according to claim 1 to 6 is carried out 
on a ceramic wiring substrate, and is characterized by forming the bonding pad for semiconductor device connection 
in said insulating resin substrate front face. 

[Claim 9] The semiconductor device characterized by the semiconductor device being connected to a bonding pad 
according to claim 7 or 8 by solder. 

[Claim 10] In the manufacture approach of a wiring substrate of coming to prepare wiring which uses copper as a 
conductor on an insulating resin substrate The process which performs plasma treatment to said insulating resin 
substrate front face on which the dissolution rate to the mixed liquor of 30 degrees C of solution temperature which 
mixed a hydrazine hydrate and ethylenediamine at a rate of 7 to 3 consists of 1 -micrometer resin which is the 
following by /. The process which prepares the metal layer of the metal whose reduction potential is ** with 
nonelectrolytic plating rather than copper reduction potential in the field as for which said resin substrate carried 
out plasma treatment. The manufacture approach of the wiring substrate characterized by including the oxidation 
process which forms the oxide layer of this metal in an interface with this metal layer that touches said resin 
substrate, and the process which forms a copper layer with nonelectrolytic plating on said metal layer. 
[Claim 1 1] The manufacture approach of the wiring substrate characterized by including the process which forms 
the process and plating resist which give a plating catalyst in the field which performed plasma treatment of this 
resin substrate in claim 10 between the process which performs said plasma treatment, and the process which 
prepares a metal layer in the field as for which said resin substrate carried out plasma treatment. 
[Claim 1 2] In the manufacture approach of a wiring substrate that wiring which uses copper as a conductor is 
prepared on the resin substrate 
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JPO and NCIPI are not responsible for any 
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1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a new wiring substrate and the semiconductor device which used it 

for the manufacture approach list 

[0002] 

[Description of the Prior Art] In recent years, in connection with improvement in the speed of LSI technology, and 
densrRcation, thinning of electronic-circuitry wiring, multi layering, and the further improvement in an electrical 
property are required, and manufacturing the multilayer-interconnection substrate which used for the substrate the 
organic insulating material which was excellent in surface smoothness, thermal resistance, dimensional stability, or 
dielectric characteristics to this demand is examined. 

[0003] When forming wiring which consists of copper on an organic insulation resin substrate, it is the adhesion of 
copper wiring and a resin substrate which becomes a problem most It was a stock-in-trade to raise conventionally 
adhesion with the metal membrane which it is [ metal membrane ] software etching or splft-^ace-izing a resin 
substrate front face by putting in a rubber component into the resin of a substrate beforehand, and melting it with a 
solvent etc., and deposited the resin substrate front face on the resin substrate front face according to an anchor 
effect or the mechanical tangle effectiveness. About a detail, it is KLMittal. Edit It is collected into PolyrnerSurface 
Modification:Relevance to Adhesion (VSP publication, 1996). However, in order to acquire adhesion force sufficient 
by this approach, the irregularity of about dozens of microns was required, and it was difficult to make detailed 
wiring with Rhine width of face of dozens of microns or less. Then, development of adhesion promotion processing in 
which bring about high adhesion only by building irregularity sufficiently smaller than wiring / tooth-space width of 
face on a front face, and the adhesion does not deteriorate under an elevated temperature was desired. 
[0004] as the approach of forming copper wiring on an organic insulation resin substrate — subTORAKUTO law 
and an additive process are known. The subTORAKUTO method is the approach of removing the copper of a part 
unnecessary as wiring by etching, and producing a wiring circuit, after carrying out metallizing of the copper all over 
a substrate first Generally as an approach of carrying out metallizing of the copper, CVD and a spatter are used for 
the whole surface. Moreover, the approach of attaching copper thinly all over a substrate by ** attachment radio 
solution copper plating, thickness-attaching copper with electrolytic copper plating after that and carrying out is 
also proposed, for example, it is 0.3 micrometers by nonelectrolytic plating about copper to the whole surface of 
polyimide resin in JP,4-187778A Forge-fire attachment and the approach of thickness-attaching about 35 
micrometers and carrying out with electrolytic copper plating, after that are indicated. Since the configuration 
where had to etch the copper plate with the thickness of 10 micrometers or more on a resin substrate by the 
subTORAKUTO method, and it was not avoided that the lateral portion of copper wiring Rhine is also etched, but 
the side near the substrate of wiring Rhine became thin would be taken, it was difficult to build the thin Rhine tooth- 
space pattern, and the limitation built the Rhine tooth-space pattern which is about about 40 micrometers. 
[0005] on the other hand — an additive process — a substrate top — a resist — a circuit pattern — building — it 
— meeting — a conductor — it is the approach of depositing a metal. By this approach, since the aspect ratio of 
copper wiring Rhine becomes the resolution and the EQC of a resist mostly, it is suitable for manufacture of detailed 
wiring. There are a semi additive method and a full additive method in this additive process. 

[0006] back plating resist to which the semi additive method deposited the metal thinly on the substrate surface 
whole surface — creating — after that — a conductor — it is the approach of building wiring with thickness- 
attaching copper in the case of a metal many, it carrying out it with electroplating or nonelectrolytic plating, and 
carrying out dirty out of the substrate metal thin film after exfoliation for a resist The approach of attaching copper 
to the copper-clad laminate which carried out dirty out of the copper very thinly with nonelectrolytic plating 
generally, and thickness-attaching, carrying out with after [ resist formation ] electrolytic copper plating or non- 
electrolytic copper plating, and carrying out dirty out of the copper thin film after resist exfoliation is used. However, 
although this approach is applied to a substrate in which a front face has the irregularity which is dozens of microns 
like the copper-clad laminate which carried out dirty out of the copper, since good adhesion is not acquired by the 
smoother substrate, it is inapplicable to it Metals other than copper are first attached to a substrate, and the 
approach of thickness-attaching the after copper and carrying out it is also proposed in order to acquire higher 
adhesion, for example, the method of forming a substrate metal layer in JP.1 0-65061, A by vacuum deposition or the 
dry type galvanizing method of sputtering, and electrolytic copper [ non-] plating and performing electrolytic copper 
plating on an insulating film to it continuously on it is indicated, and if this approach is used, a wiring substrate can 
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be manufactured by the semi additive method — the purport publication is carried out. Detailed wiring near a resist 
dimension is formed by preparing a substrate metal layer on an insulating substrate, thickness-attaching copper, 
carrying out it by electroplating, after forming a resist on it, and carrying out dirty out of the substrate metal layer 
after resist exfoliation. However, when a substrate metal and copper are intermingled, generally it is very difficult to 
etch only a substrate metal. Furthermore, when dirty out of the substrate metal is carried out, it is in width of face 
differing and a clearance being slightly generated between an insulating substrate and a substrate metal layer in the 
copper wiring section and the substrate metal section under it. If it does so, in case the laminating of the wiring 
substrate will be carried out by insulating adhesion resin, the problem of remaining as a void, without fully filling up 
this clearance with adhesion resin will be produced 

[0007] after a full additive method gives a plating catalyst first to a substrate on the other hand — plating resist — 
preparing — a conductor — it is the approach of carrying out nonelectrolytic plating of a metal, for example, the 
copper, and exfoliating a resist if needed, or leaving as a permanent resist, and manufacturing a wiring substrate. 
Since there is no dirty out process of a substrate metal thin film, there are few routing counters, and since the 
configuration of wiring is decided by the configuration of a resist and it is advantageous to detailed wiring formation, 
its full additive method is more desirable, furthermore — the case where substrate metals other than copper are 
used — an etching process — there is nothing — a conductor — since the configuration of the section is decided 
by the resist configuration, it does not generate the problem that a clearance is generated between the insulating 
substrate seen by the semi-additive method, and a substrate metal layer, either. However, the problem that it was 
difficult for adhesion to improve non-electrolytic copper plating to a resin substrate had become big **** of a full 
additive method. Although the approach of split-face-izing a resin substrate was also proposed in order to realize 
firm adhesion, it was difficult to use a substrate with the irregularity of dozens of micrometers or more, when 
building the thin Rhine tooth-space pattern 40 micrometers or less. Therefore, development of the non-electrolytic 
copper plating approach of realizing the firm adhesion force in which it does not exfoliate in nonelectrolytic plating 
on the resin substrate front face which has sufficiently small irregularity compared with the width of face of the 
Rhine tooth-space pattern was called for. Etching processing of the polyimide resin substrate front face is carried 
out radio solution copper plating after catalyst grant is made JP,4-72070A and it is indicated that the high 
adhesion force is acquired by subsequently heat-beating at the temperature of 120 degrees C or more. However, by 
the approach currently indicated in this official report, with non-electrolytic copper plating, copper was not able to 
be thickness-attached to 1 microns or more, and was not able to be made into them. 
[0008] 

[Problem(s) to be Solved by the Invention] The purpose of this invention is to offer the wiring substrate which has 

the high detailed wiring layer of adhesion, its manufacture approach, and a semiconductor device. 

[0009] 

[Means for Solving the Problem] This invention minds the deterioration layer formed on the front face of this resin 
substrate on the insulating resin substrate. 15-35 micrometers and thickness preferably 10-40 micrometers 15-45 
micrometers, [ the Rhine width of face ] The center line average of roughness height of said substrate of the part in 
which the wiring layer which consists of plating film which is 15-35 micrometers preferably is formed in, and this 
wiring layer is formed at least is in the wiring substrate characterized by being [ 1.0 micrometers or less ] 0.05-0.3 
micrometers preferably. This invention has a wiring layer on an insulating resin substrate, and this wiring layer is in 
the wiring substrate characterized by being formed through each class containing the metal oxide layer formed in 
the deterioration layer containing the amide group formed in said resin substrate front face, and said wiring front 
face. 

[0010] the center line average of roughness height on said front face of a substrate where this invention has wmng 
on an insulating resin substrate, and this wiring layer was formed in said resin substrate front face 0.1-1.0 
micrometers — desirable — 0.3-0.7 micrometers it is — it is in the wiring substrate characterized by being formed 
through each class containing the metal oxide layer formed in the deterioration layer and said wiring front face. 
[001 1] As for said wiring layer, it is desirable that the laminating of a catalyst bed, the non-electrolyzed metal 
plating film, and the electroplating film is carried out to said metal oxide layer front face one by one, and they are 
formed in it 

[0012] Adhesion is made to form well detailed wiring which sets Rhine width of face to 40 micrometers or less, and, 
for that purpose, this invention is 1.0 micrometers about the center line average of roughness height of an insulating 
resin substrate front face. It considers as the following. Although high adhesion was not acquired by the former at 
such surface roughness, such detailed wiring can be constituted by processing like this invention. Furthermore, also 
in the Rhine tooth-space pattern, it is made to 40 micrometers or less, is 10 micrometers or more preferably, and is 
more preferably referred to as 20-35 micrometers. Such detailed wiring is the value which was acquired by 
considering as 300 or more N/m as Peel reinforcement and carried out the multiplication of the Peel reinforcement 
(N/m) and the Rhine width of face (micrometer) especially preferably 10,000 or more 15,000 It is 20,000 more 
preferably above. It is above, and it is desirable to consider as what has the more high Peel reinforcement as Rhine 
width of face is made small. Moreover, it considers as the value which carried out the multiplication of the Rhine 
width of face and its thickness, and a wiring layer is 2 400-1200 micrometers. Carrying out is desirable and it is 2 
500-800 micrometers more. It is desirable. 

[0013] An amide group is made to generate because this invention carries out reforming processing of the resin 
substrate front face excellent in thermal resistance and dimensional stability. By depositing the metal whose 
reduction potential is ** from copper reduction potential on it and depositing copper on this metal layer, after 
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forming the oxide layer of this metal in both interface It is that from which a wiring substrate with the very high 
reliance which heightened the adhesion force of a resin substrate and copper, and suppressed degradation at the 
time of the elevated temperature of the adhesion as much as possible is obtained. When forming detailed copper 
wiring which has Rhine width of face of dozens of microns or less especially on a resin substrate, copper wiring is 
formed on a resin substrate with a very effective full additive method. 

[0014] Artificers found out that an interaction worked very strongly between an amide group and a metal oxide film, 
as a result of examining wholeheartedly what kind of chemical interaction heightens the adhesion force of a resin 
substrate and the metal to deposit. 

[0015] As for this invention, it is desirable that wiring which consists of an insulating resin substrate, a metal 
membrane which deposited on this resin substrate, a layer containing the amide group formed in said resin substrate 
side front face of the contact interface of this metal membrane and said resin substrate, and metallic-oxide film 
formed in said metal membrane side front face of said contact interface, and uses said metal membrane as a 
conductor is prepared on said resin substrate. 

[0016] Moreover, as for this invention, in the wiring substrate which comes to prepare wiring which uses copper as a 
conductor on an insulating resin substrate, it is desirable to take the structure which carried out the laminating of 
the metal oxide layer of the metal whose reduction potential is **, the metal layer of this metal, and the copper 
layer one by one rather than the deterioration layer formed by performing plasma treatment in this insulating resin 
substrate front face on said insulating resin substrate and copper reduction potential. 

[001 7] Moreover, as for this invention, it is more desirable than copper reduction potential that the metals whose 
reduction potential is ** are nickel, tin, and a metal containing at least one of cobalt 

[0018] The dissolution rate to the mixed liquor which mixed a hydrazine hydrate and ethylenediamine at a rate of 7 
to 3 in the manufacture approach of a wiring substrate that this invention comes to prepare wiring with which 
copper is used as a conductor on an insulating resin substrate is the basis of 30 degrees C of solution temperature. 
The process which performs plasma treatment to the resin substrate front face which consists of 1 -micrometer 
resin which is the following by /, The process which prepares the metal layer of the metal whose reduction potential 
is ** with nonelectrolytic plating rather than copper reduction potential in the field as for which said resin substrate 
carried out plasma treatment, It is characterized by including the process which forms the oxide layer of this metal 
in an interface with this metal layer that touches said resin substrate, and the process which forms a copper layer 
with nonelectrolytic plating on said metal layer. 

[001 9] Moreover, in case this invention performs plasma treatment to an insulating resin substrate, it is desirable to 
have performed plasma treatment so that oxygen or nitrogen might be used as reactant gas and the center line 
average of roughness height on the front face of processing might be set to 0.1 micrometers or more and 1.0 
micrometers or less. 

[0020] Moreover, as for this invention, it is desirable to include the process which gives a plating catalyst to the 
field which performed plasma treatment of this resin substrate between the process which performs plasma 
treatment to a resin substrate, and the process which prepares a metal layer in the field as for which said resin 
substrate carried out plasma treatment, and the process which forms plating resist. 

[0021] Moreover, the wiring substrate of this invention comes to carry out two or more layer laminating of the wiring 
resin layer which prepared wiring which consists of a metallic conductor on the insulating resin layer. In the wiring 
substrate which has opening on a front face and has a bonding pad for connecting with IC electrically within this 
opening The dissolution rate to the mixed liquor which mixed a hydrazine hydrate and ethylenediamine at a rate of 7 
to 3 by the basis of 30 degrees C of solution temperature It is characterized by having the conductor which 
consists of a configuration which carried out the laminating of the resin layer which consists of 1 -micrometer resin 
which is the following by /, the first metal layer containing at least one of nickel, tin, and cobalt, and the different 
second metal layer from the metal contained in this first metal layer one by one. 

[0022] Moreover, this invention carries out the laminating of the ceramic wiring board which uses a ceramic as the 
component of an insulating layer, and the resin wiring substrate which uses resin as the component of an insulating 
layer, and sets it to a wiring substrate with the configuration which connected both electrically. The dissolution rate 
to the mixed liquor with which said resin wiring substrate mixed a hydrazine hydrate and ethylenediamine at a rate of 
7 to 3 by the basis of 30 degrees C of solution temperature It is characterized by having the conductor which 
consists of a configuration which carried out the laminating of the insulating layer which consists of 1 -micrometer 
resin which is the following by /. the first metal layer containing at least one of nickel, tin, and cobalt, and the 
different second metal layer from the metal contained in this first metal layer one by one. 

[0023] Moreover, the dissolution rate to the mixed liquor with which this invention mixed a hydrazine hydrate and 
ethylenediamine at a rate of 7 to 3 in the manufacture approach of a wiring substrate that wiring with which copper 
is used as a conductor is prepared on the resin substrate is the basis of 30 degrees C of solution temperature. The 
layer which performs hydrophilization processing in the water solution which includes the resin substrate front face 
which consists of 1 -micrometer resin which is the following by /for an alkali-metal hydroxide, and contains an amide 
group is formed. Next, the metal membrane whose reduction potential is ** is deposited rather than copper 
reduction potential on the layer containing said amide group. Next, it is characterized by making a metal oxide film 
form in said metal membrane front face of a contact interface with the layer containing said metal membrane and 
said amide group, performing non-electrolytic copper plating on said metal membrane after that, and depositing 
copper. 

[0024] Drawing 1 is the cross-section block diagram of the wiring substrate of this invention. In making the metal on 
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a resin substrate into one kind, there is a deterioration layer formed by performing the layer or plasma treatment 
containing an amide group to the resin substrate side of the interface of a resin substrate and a metal layer, and 
there is a metaled oxide layer in a metal layer side. Moreover, when making the metal on a resin substrate into one 
or more kinds, the second metal layer is formed on this metal layer. When the second metal is copper and it forms 
copper with nonelectrolytic plating especially, the first metal is a metal whose reduction potential is ** from copper 
reduction potential. 

[0025] As a heat-resistant high insulating resin substrate concerning this invention, potyamide resin, polyimide resin, 
the poly benzo oxazole, potyamide imide resin, polybenzimidazole resin, aramid resin, an epoxy resin, etc. are 
mentioned. When non-electrolytic copper plating performs thickness attachment especially, that to which the 
dissolution rate to the mixed liquor which mixed a hydrazine hydrate and ethylenediamine at a rate of 7 to 3 fills with 
the basis of 30 degrees C of solution temperature the conditions of being the following by 1 -micrometer/is 
desirable. 

[0026] As heat-resistant high resin, polyamide resin, potyamide imide resin, etc. are mentioned including an amide 
group into a frame. Moreover, the polyimide which is made to carry out dehydration condensation of an acid 
anhydride and the amine, and builds them as heat resistant resin which can introduce an amide group into a front 
face, the poly benzo oxazole which heats a polyamide, is made to dehydrate and is buirt can be mentioned by 
carrying out surface treatment with a chemical. To the case of resin without the functional group which turns into 
an amide group, for example, polyethylene, an epoxy resin, etc., first, a carboxyl group can be introduced into a front 
face by strong acid processing, and an amide group can be generated by making it react with an amine. When the 
adhesion force with the metal attached on [ after performing surface treatment processing which generates an 
amide group, or after performing plasma treatment ] it was evaluated, polyimide resin showed the high adhesion 
force especially. Especially as a resin substrate from this, polyimide resin is desirable. 

[0027] Generally, in the case of plasma treatment, it depends for the shape of surface type on the class of reactant 
gas used. However, for adhesion, also in the case of nitrogen [ when the reactant gas to be used is oxygen ], the 
center line average of roughness height of a deterioration layer front face is 0.1 micrometers. When it was above, it 
was high, and the adhesion reinforcement which can bear the practical use process of 500 or more N/m of 25- 
degree C bases was obtained as Peel reinforcement in 90 raising peel tests. The center line average of roughness 
height of the deterioration layer front face containing the amide group in which oxygen and nitrogen are desirable 
and are formed as reactant gas from this is 0.1 micrometers. It is desirable from the point of adhesion that plasma 
treatment is carried out so that it may become above. On the other hand, the center line average of roughness 
height is 1.0 micrometers. If a resin substrate front face is split-face-ized so that it becomes above, it will become 
impossible to disregard the irregularity of wiring and 15-30 micrometers of problems that the deterioration layer 
itself becomes weak will be produced, when building especially preferably 10-40 micrometers of detailed wiring of 
about 20 micrometers as Rhine/a tooth space. Therefore, the center line average of roughness height has 0.15-0.35 
micrometers more desirable than 0.1 micrometers or more and 1.0 micrometers or less. 

[0028] Reduction potential can mention nickel, cobalt titanium, and chromium rather than copper reduction potential 
as a metal which is **. As the deposit approach of a metal layer and copper, although a spatter can also be used, in 
order to produce a circuit pattern using the fully-additive process suitable for detailed wiring formation, it is 
desirable to use nonelectrolytic plating. After the oxide layer of said metal deposits said metal thinly on a resin 
substrate beforehand, it is formed by performing oxidation treatment. Or after depositing said metal only in one field 
of a resin substrate, a metal oxide layer can be formed by supplying oxygen to an oxygen ambient atmosphere 
through a resin substrate at an interface by Lycium chinense. In order to cause the interaction of the resin 
substrate front face and metal oxide layer which carried out amide group generation processing, it is not [ that both 
have just touched ] related to especially both thickness. 

[0029] Although it can form by the spatter and the copper of the maximum upper layer can also be formed by 
electroplating, when building a wiring substrate with a fully-additive process, forming with nonelectrolytic plating is 
desirable. 

[0030] The so-called subTORAKUTO method which uses the suitable resist and builds a circuit pattern by etching 
to it after depositing a metal all over a resin substrate in production of a circuit pattern, The so-called semiadditive 
process which carries out dirty out of the ** attachment metal membrane of an unnecessary part after attaching a 
metal membrane thinly all over a resin substrate, stretching a resist and carrying out thickness attachment of the 
metal with electroplating or nonelectrolytic plating, since it crawls on a resist to a resin substrate — nonelectrolytic 
plating — a metal — thickness — attaching — carrying out — a conductor — the so-called fully-additive process 
which builds wiring can be used. 

[0031] The following processes are also considered as a process which builds a wiring substrate with a fully-addrtive 
process. After giving the catalyst for plating all over the resin substrate which performed plasma treatment, a 
photosensitive dry film is laminated on a resin substrate front face, or coating desiccation of the photosensitive 
insulation resin coating liquid is carried out, and plating resist is formed in exposing and developing negatives. A 
postexposure and afterbaking are performed if needed. Then, reduction potential forms first the metal layer of the 
metal which is ** rather than copper reduction potential with nonelectrolytic plating. The oxide layer of this metal is 
formed in a resin substrate / this metal layer interface by performing this metal stratification afterbaking processing. 
Then, after dilute hydrochloric acid etc. removes the oxide film of this metal layer front face, it puts into a non- 
electrolytic copper plating bath, only desired thickness galvanizes copper, and a copper wiring substrate is 
completed. 
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[0032] as the approach of carrying out the laminating of the wiring layer — the coating liquid of insulating resin — a 
conductor — a wiring top — coating, and the process and conductor to dry — the approach of repeating 
successively the process which forms wiring is raised. Rattening of the insulating layer is ground and carried out if 
needed, moreover — the case where the film of insulating resin is used as an insulating layer — a resin film top — a 
conductor — wiring — forming — a conductor — a wiring sheet — making — a suitable binder sheet — inserting - 
- another conductor — a wiring sheet can be piled up and a laminating can be carried out by heating and 
pressurizing. It is easily realizable of electric connection between each class with the beer hall formation which used 
the laser beam, the plating in a beer hall, or restoration of conductive paste. 

[0033] For the purpose to be used, the wiring substrate of this invention can also be independently used as a 
flexible wiring substrate in itself, and can also be used as a wiring substrate with rigidity by preparing on a ceramic 
plate, a glass plate, a silicon wafer, etc. Moreover, the wiring substrate of this invention can be formed on a ceramic 
wiring board, and it can also use as a wiring substrate of one by taking both electric connection. Furthermore, since 
it can perform easily carrying two or more ICs in a front face, the wiring substrate of this invention can be used as a 
multi chip module substrate. It is suitable as a multi chip module substrate which mounts two or more ICs from the 
ability to form detailed copper wiring by the full additive method especially. 

[0034] this invention persons found out that a specific functional group and a metaled oxide raised adhesion. 
[0035] When polyimide was processed in the alkali water solution, the imide ring near the front face carried out ring 
breakage, and it confirmed that an amide group was made from total reflection infrared-absorption-spectrum 
measurement, as polyimide — the Du Pont make — the total reflection infrared absorption spectrum before and 
behind the processing at the time of using Kapton 200H is shown in drawing 2 , and the differential spectrum is 
shown in drawing 3 . Although a new absorption band has appeared in the 1650 or 1 550cm- 1 neighborhood by 
surface treatment, it belongs to Amide I and an amide 0 absorption band, respectively. This spectrum change shows 
that the imide ring carried out ring breakage and the amide group is made. The catalyst for plating (HS[ by Hitachi 
Chemical Co., Ltd. ]-101B) was given to this front face, and copper plating was performed using non-electrolytic 
copper plating liquid (CUST[ by Hitachi Chemical Co.. Ltd. ]- 2000). The temperature of plating liquid was 40 degrees 
and plating time amount was 3 seconds, and after drying enough by the vacuum drying after plating, it was left in day 
air. Change of said differential spectrum before and behind plating is shown in drawing 4 . A clear change was looked 
at by Amide I and the amide II absorption band before and after plating. This change shows existence of the 
interaction of an amide group and the plating copper-plating film clearly. 

[0036] Then, about about 30nm of copper films was attached to the polyimide which carried out surface treatment 
by the above-mentioned radio solution copper plating, with electrolytic copper plating, about about 20 micrometers 
of copper were thickness-attached, it was carried out, and the peel test estimated adhesion. Although there was 
almost no Peel reinforcement immediately after electrolytic copper plating, when it was left in air, adhesion improved 
remarkably with time amount. When it was left under an oxygen ambient atmosphere after carrying out an after 
[ electrolytic copper plating ] vacuum drying especially, the increment in the Peel reinforcement was remarkable. 
Aging of the Peel reinforcement is shown in drawing 5 . It is shown that the adhesion of this result of both will 
improve remarkably clearly if a copper oxide film is made into the interface of polyimide and a plating copper film. 
Therefore, it turns out that a strong interaction works very much between an amide group and a copper oxide, and 
the adhesion force is discovered. Such a result was the same also about the case of the combination of metals 
other than polyimide and copper of other classes, for example, nickel, cobalt, titanium, etc. Moreover, it was not 
restricted only to polyimide resin and other resin, for example, poly benzo oxazole resin, and polybenzimidazole resin 
were also observed by this result That is, when introducing the amide group into the resin front face by hydrolysis, 
it turned out that the same result is obtained. 

[0037] Moreover, this invention persons made it clearer than a peel test that the strong interaction is working very 
much between metal oxide films like [ the deterioration layer formed of plasma treatment ] the layer containing the 
above-mentioned amide group, therefore that the very high adhesion force was acquired. 

[0038] Furthermore, this invention persons perform the processing or plasma treatment which introduces an amide 
group into a resin ingredient front face. The adhesion of a resin ingredient and this metal layer improves by leaps 
and bounds by forming the oxide layer of this metal in an interface, after reduction potential forms the metal layer of 
the metal which is ** rather than copper reduction potential. Moreover, after adhesion built the high interface in this 
way, it found out that copper could be thickness-attached and could be carried out with nonelectrolytic plating on 
this metal layer. 

[0039] Although the resin ingredient excellent in thermal resistance, dimensional stability, dielectric characteristics, 
etc. is suitable as a substrate ingredient which uses polyimide resin for a wiring substrate, especially an important 
point is that alkali resistance is high. Although the reaction for which reducing agents, such as formaldehyde, oxidize 
on a metal copper front face needs to occur in a non-electrolytic copper plating bath, in order for the reaction to 
cut, it must be alkalinity, therefore a wiring substrate ingredient will be put to alkaline liquid for a long time. When 
alkali resistance was low. the base material used as a foundation melted during non-electrolytic copper plating, and 
it was observed that the copper-plating film exfoliates. Then, the relation between alkali resistance and nothing- 
proof electrolytic copper plating bath nature was considered. As an alkali-proof index, the etch rate in the hydrazine 
hydrate / ethylenediamine (70/30. weight ratio) mixed liquor of 30 degrees C of solution temperature was used. The 
polyimide with which the macromolecule which has structures various in the combination of diamine and an acid 
anhydride as resin is obtained was chosen. Consequently, when the etch rate was the following by 1 -micrometer/ . it 
was confirmed that the plating film deposited on the substrate does not exfoliate even if it carries out plating for 15 
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hours or more in 70 degrees C of solution temperature and a with a pH of about 1 2 non-electrolytic copper plating 
bath. It turned out that this condition is not limited only to polyimide resin and other resin, for example, the poly 
benzo oxazole, polyamide resin, polyamide imide resin, polybenzimidazole resin, aramid resin, and an epoxy resin can 
also be applied 

[0040] Next, when galvanizing the above-mentioned resin substrate front face with non-electrolytic copper plating, 
how to acquire adhesion force sufficient between copper and a resin substrate was examined wholeheartedly. The 
substrate front face was reformed on condition that versatility, about 1 micrometer of copper was vapor-deposited 
by sputtering after that, after that, with electrolytic copper plating, it thickness-attached and thickness was carried 
out until it was set to 20 micrometers, and the Peel reinforcement was evaluated. Consequently, it became clear 
that the surface treatment approach of performing plasma treatment which makes reactant gas the method of 
processing a resin substrate front face with an alkali solution and oxygen, or nitrogen is effective. Especially, in the 
case of plasma treatment, it is 0.1 micrometers at the center line average of roughness height (Ra) to a resin 
substrate front face. The adhesion force in which adhesion with the especially high processing conditions which form 
the above irregularity is brought about for example, the actual wiring substrate manufacture process of 500 or more 
N/m can be borne as Peel reinforcement in a 25-degree C basis and 90 raising peel tests came to be acquired. 
[0041] When it galvanizes by giving the catalyst for plating to the resin substrate which performed the above- 
mentioned surface treatment processing, and putting into a non-electrolytic copper plating bath, it was not 
concerned with the value (10-13) of pH, and the temperature (20 to 80 degree C) of a plating bath, but the plating 
film has exfoliated in the phase of about 30nm or less of copper thickness. Also when non-electrolytic copper 
plating for thickness attachment was performed after performing flash plate radio solution copper plating for 
the plating film for thickness attachment immediately after non-electrolytic copper plating initiation exfoliated, and 
thickness attachment was not completed. Therefore, it turned out that the adhesion force of the resin substrate 
front face and copper which performed reforming processing declines remarkably in a non-electrolytic copper plating 
bath. Then, after attaching metal membranes other than copper to the resin substrate front face, various things for 
which non-electrolytic copper plating is performed were examined. Consequently, after attaching metal membranes, 
such as nickel, tin, and cobalt, when non-electrolytic copper plating was performed, it found out that exfoliation of 
the plating film of a under [ plating ] would not take place. As a result of examining various metaled classes, it found 
out that it was more effective than copper reduction potential to attach beforehand the metal whose reduction 
potential is **. After attaching a metal membrane to a resin substrate at coincidence, it found out that the adhesion 
reinforcement of a resin substrate and a metal membrane improved it remarkably by making a metaled oxide film 
form between a resin substrate and a metal membrane by Lycium chinense at an oxidizing atmosphere. For example, 
the polyimide resin substrate front face was processed with the alkali solution, nickel was attached about 1 
micrometer of thickness with nonelectrolytic plating on it, and when copper was thickness-attached about 20 
micrometers of thickness, was carried out on nickel with electrolytic copper plating, the adhesion between 
polyimide/nickel was evaluated and the Peel reinforcement of the sample which carried out annealing treatment at 
180 degrees C among atmospheric air after nickel plating for 2 hours, and the sample which is not processed was 
measured, the value of 900 N/m and 300 N/m was acquired respectively. It was observed also when the 
improvement in the adhesion by annealing after such plating performed plasma treatment as surface treatment of 
resin. This is considered because the oxide in an adhesion interface has the resin front face which has an amide 
group, the resin front face by which plasma treatment was carried out, and a chemical interaction. 
[0042] From the above thing, the dissolution rate to the mixed liquor which mixed a hydrazine hydrate and 
ethylenediamine at a rate of 7 to 3 as a resin substrate by the basis of 30 degrees C of solution temperature 
Perform processing which introduces an amide group into a resin substrate front face using 1 -micrometer resin 
substrate which is the following by /, or plasma treatment is performed. The metal layer of the metal whose 
reduction potential is ** is prepared in a processing side rather than copper reduction potential, and it finds out that 
thickness-attach a copper film and it is made with non-electrolytic copper plating on said metal layer by forming the 
oxide layer of this metal in an interface with this metal layer that touches said resin substrate, and came to 
complete this invention. 

[0043] Furthermore, on the resin substrate which performed amide group installation processing or plasma 
treatment Plating resist is formed by the postexposure and development which laminated the dry film after giving a 
catalyst. By for example, the thing which "it puts into a radio solution copper-plating bath, and copper is thickness- 
attached and is done for "rt after performing BEKU processing in atmospheric air, forming a nickel oxide film in a 
resin substrate / nickel interface after attaching nickel with nonelectrolytic plating, and removing a surface nickel 
oxide film It has the Rhine tooth-space pattern [ be / it / about 20 micrometers ] on a resin substrate, and came to 
find out the thing whose thickness is about 20 micrometers and for which detailed and copper wiring which is a high 
aspect ratio can be buirt 
[0044] 

[Embodiment of the Invention] (Example 1) surface roughness — 0.1 micrometers the Du Pont make which is the 
following — it used for the resin substrate of the polyimide film which is Kapton 200H. The lOcmxIOcm test piece 
was made and it processed for 2 minutes with the surface treatment treated water solution of 25 degrees C of 
solution temperature. 
[0045] 

[Surface treatment treated water solution presentation] 

- Sodium hydroxide 100 g/l - ethylenediamine 70 g/t - ethanol The test piece which carried out 100 g/l processing 
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was stuck on the epoxy resin substrate containing glass fabrics, and the vacuum drying was performed also as that 
[ 25-degree C ] for 3 hours. Then, when the front face of a test piece was pressed against germanium prism and 
total reflection infrared-absorption measurement was carried out, in addition to the absorption peak of the 1 780cm- 
1 and 1 720cm- 1 neighborhood which belongs to the carbonyl group of an imide ring, the absorption peak peculiar to 
an amide group was observed by the 1 650cm- 1 and 1550cm-1 neighborhood. From this, it was checked that the 
amide group had been introduced into the front face by this surface treatment Circuit PUREPPU 3040, 3340, and 
4041 by Nippon Mining Co., Ltd. was used for this test piece, and catalyst processing for plating was performed to it 
by the predetermined approach, next, Hitachi Chemical — it galvanized using the non-electrolytic copper plating 
liquid for shrine CUST-2000 ** attachment. Thickness was about 30nm. The stream performed the vacuum drying 
also as that [ 25-degree C ] after rinsing for 3 hours. Next, the sample was put on the bottom of an oxygen air 
current for 1 hour. The X-ray was irradiated on the low square from the resin substrate side of a sample, the 
diffraction spectrum was measured, the interface of a resin substrate and a copper film was investigated, and it 
confirmed that the copper acid ghost existed in the interface. Then, it is electrolytic copper plating the current 
density of 1 5mA/cm on a copper film 2 It carried out and thickness attachment was carried out about about 20 
micrometers of thickness. 
[0046] 

[Electrolytic copper plating liquid presentation] 

- Copper-surfate 5 hydrate 0.80 mols/l. - sulfuric acid 0.54 mols/l. - sodium chloride 0.0014 mols/l. After 
electrolytic copper plating, after the stream washed enough, the vacuum drying was performed also as that [ 25- 
degree C ] for 3 hours. The sample was stripped from the epoxy resin substrate containing glass fabrics, and the 
peel test which fixes a copper film side to a silicon wafer with a double-sided tape, and tears off a polyimide film 
side was performed The exfoliation interface at the time of a peel test had exfoliated in the interface of polyimide 
and a copper film. The Peel reinforcement is 1.2 kN/m. The very high adhesion force was acquired. Moreover, the 
Peel reinforcement after leaving this substrate sample at 300 degrees C among n'rtrogen-gas-atmosphere mind for 1 
hour was hardly changing with about 1.1 kN/m. Furthermore, after holding this substrate sample in 150-degree C 
atmospheric air for 1000 hours, when the peel test was performed, the Peel reinforcement was maintaining about 0.9 
kN/m and very high adhesion reinforcement This shows that it is very reliable in thermal stability, when this 
substrate is used as electronic parts. 

[0047] (Example 2) as a polyimide film — the Du Pont make — Kapton 200H were used. The lOcmxIOcm test piece 
was made and it processed for 2 minutes also as that of 25 degrees C of solution temperature with the same 
surface treatment treated water solution as what used this in the example 1. The test piece was stuck on the glass 
epoxy resin substrate after processing, and catalyst processing for plating was performed by the predetermined 
approach using circuit PUREPPU 3040. 3340, and 4041 by Nippon Mining Co., Ltd. next non-electrolyzed nickel- 
plating liquid (the Okuno Pharmaceuticals company make B-1) — nickel — about 0.1 micrometers of thickness like 

— it attached. The sample was stripped from the glass epoxy resin substrate after plating, and after carrying out a 
vacuum drying for 3 hours, heating at 40 degrees C, it put on the bottom of an oxygen air current for 1 hour. The X- 
ray was irradiated on the low square from the polyimide film side of a sample, the diffraction spectrum was 
measured, the interface of a polyimide film and the nickel film was investigated, and it confirmed that the oxide of 
nickel existed in the interface. Then, thickness attachment of the copper was carried out about about 20 
micrometers of thickness on the nickel film with electrolytic copper plating. The used electrolytic copper plating 
liquid and plating conditions are the same as an example 1. After electroplating, after carrying out a vacuum drying 
for 3 hours, heating a sample at 40 degrees C, it put on the bottom of an oxygen air current for 1 hour. Then, the 
peel test was performed by the same approach as an example 1. Consequently, the Peel reinforcement is about 1.6 
kN/m The very high adhesion force was shown. Moreover, the Peel reinforcement after leaving this substrate 
sample at 300 degrees C among nitrogen-gas-atmosphere mind for 1 hour is about 1.5 kN/m. It was hardly changing. 
Furthermore, after holding this substrate sample in 150-degree C atmospheric air for 1000 hours, when the peel test 
was performed, the Peel reinforcement is about 1.3 kN/m. Very high adhesion reinforcement was maintained. This 
shows that it is very reliable in thermal stability, when this substrate is used as electronic parts. 

[0048] (Example 3) the Du Pont make of a polyimide film — Kapton 200H were used for the resin substrate. Four 
5cmx5cm test pieces were made, and it processed for 2 minutes with the surface treatment treated water solution 
which indicated these in the example 1 of 25 degrees C of solution temperature. 

[0049] The test piece was stuck on the epoxy resin substrate containing glass fabrics after processing, and the 
vacuum drying was performed also as that [ 25-degree C ] for 3 hours. Then, the spatter of cobalt, tin. copper, and 
about about 1 micrometer of the nickel was respectively carried out to the test piece. Next, the sample was 
stripped from the epoxy resin substrate and it put on the bottom of an oxygen air current for 1 hour. The X-ray was 
irradiated on the low square from the polyimide film side of these samples, the diffraction spectrum was measured, 
the condition of the interface of a polyimide film and a metal membrane was investigated, and it confirmed that the 
oxide existed at the interface in any case of a metal sample. Then, thickness attachment of the copper was earned 
out about about 20 micrometers of thickness with electrolytic copper plating on the same conditions with the 
example 1 on each spatter metal membrane. 

[0050] The vacuum drying was performed also as that [ 25-degree C ] after electrolytic copper plating for 3 hours. 
The copper film was fixed to the silicon wafer with the double-sided tape, and the peel test which tears off a 
polyimide film side was performed. In any case of a sample, the exfoliation interface at the time of a peel test had 
exfoliated in the interface of polyimide and various metal membranes. As for the Peel reinforcement of each sample 
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of cobalt, tin, copper, and nickel, 1.5, 1.4, 1.2, 1.6 kN/m, and the very high adhesion force were acquired respectively. 
Moreover, the Peel reinforcement after leaving these substrate samples at 300 degrees C among nitrogen-gas- 
atmosphere mind for 1 hour was hardly changing respectively with 1.4, 1.4, 1.0, and 1.5 kN/m. Furthermore, after 
holding these substrate samples in 150-degree C atmospheric air for 1000 hours, when the peel test was performed, 
in any case, the Peel reinforcement was maintaining about 0.8 or more kN/m and very high adhesion reinforcement 
This shows that it is very reliable in thermal stability, when these substrates are used as electronic parts. 
[0051] (Example 4) 9.1 The 4 of the weight section and 4-dihydroxy— m-benzidine was melted to the 
dimethylacetamide / pyridine mixed solvent of 50 weight sections (weight ratio 1:1), and the chlorination iso phthloyl 
of 10 weight sections was melted to the cyclohexanone of 50 weight sections. The latter solution was dropped at 
the former solution very slowly. The generated solid content was separated, this was dissolved in N-methyl 
pyrrolidone, the viscosity of this varnish was adjusted to about 50poise, pressure filtration was performed using the 
10-micrometer membrane filter, and the minute insoluble element was removed. After applying this varnish to the 
glass plate with the spin coat method and heating it at 100 degrees C for 1 hour, it removed from the glass 
substrate and the film was obtained. The thickness of a film was 40 micrometers. Next, after fixing this film with an 
iron frame, carried out the continuation temperature up in 90 minutes from 100 degrees C to 400 degrees C under 
nitrogen-gas-atmosphere mind, and the dehydration condensation reaction was made to perform, and the poly 
benzo oxazole film was obtained. The lOcmxIOcm test piece was made from this film, and it processed for 5 minutes 
70 degrees C of solution temperature with the surface treatment treated water solution which indicated this in the 
example 1 . After processing, trapezoid mold germanium prism was pushed against the test piece front face, and by 
the multiple echo ATR method, the surface infrared absorption spectrum was measured with the FT-IR measuring 
device (system 2000 by PerkinElmer, Inc.), and it confirmed that the amide group was generating on the front face. 
The test piece was stuck on the glass epoxy resin substrate, and catalyst processing for plating was performed by 
the same art with having indicated in the example 1. the next — an example 1 — the same — the Hitachi Chemical 

Co., Ltd. make less — it galvanized for 2 minutes by the basis of 40 degrees C of solution temperature by 

electrolytic copper plating liquid CUST-2000. The thickness of the plating film was about 30nm. The sample was 
stripped from the glass epoxy resin substrate, and after carrying out a vacuum drying for 3 hours, heating at 40 
degrees C, it put on the bottom of an oxygen air current for 1 hour. The X-ray was irradiated on the low square 
from the resin substrate side of a sample, the diffraction spectrum was measured, the condition of the interface of a 
resin substrate and a copper film was investigated, and it confirmed that the copper acid ghost existed in the 
interface. Then, thickness attachment of the copper was carried out about about 20 micrometers of thickness with 
electrolytic copper plating. A presentation and plating conditions of the used electrolytic copper plating liquid are 
the same as an example 1. The resin film side was fixed to the silicon wafer with the double-sided tape, and the peel 
test which tears off a copper film was performed. Consequently, the Peel reinforcement is about 1.1 kN/m. The very 
high adhesion force was acquired. Moreover, the Peel reinforcement after leaving this substrate sample at 300 
degrees C among nitrogen-gas-atmosphere mind for 1 hour was hardly changing with about 1 .0 kN/m. Furthermore, 
after holding this substrate sample in 150-degree C atmospheric air for 1000 hours, when the peel test was 
performed, the Peel reinforcement was maintaining about 0.9 kN/m and very high adhesion reinforcement This 
shows that it is very reliable in thermal stability, when this substrate is used as electronic parts. 
[0052] (Example 5) Oxygen plasma treatment was performed for the epoxy group plate containing glass fabrics using 
the dry etching system (the product made from Anelva. DEA-506). Processing conditions are the pressure of 3Pa, 
and flow rate 25SCCM. The output of the plasma was set to 800W and processed for 45 minutes. Then, it rinsed, 
after processing for 5 minutes with the chromic-acid sulfuric-acid mixed water solution (the CK)35 section, 
surfuric-acid 100 section, water 10 section) of 50 degrees C of solution temperature, and by ethylenediamine, 
immersion processing was carried out for 5 minutes, and it rinsed enough. Since the absorption peak identified by 
the amide group was observed by the 1650cm-1 and 1550cm-1 neighborhood when total reflection infrared- 
absorption measurement of the epoxy group plate front face after processing was carried out, it was checked that 
the amide group had been introduced into the front face by these processings. These three processing substrates 
were prepared, it let the mask with which Rhine/tooth space is formed at intervals of 5mm / 5mm on it pass, and 
titanium, chromium, and a tungsten thin film (about 50nm of thickness) were respectively formed by the spatter. 
Then, heat-treatment was performed for the sample at 180 degrees C for 2 hours, and the oxide film of various 
metals was formed in the interface of an epoxy resin substrate and various metal membranes. Attachment [ the 
same conditions as an example 1 / with electrolytic copper plating / copper ] on [ various ] the metal membrane 20 
micrometers. Next, the peel test which tears off a copper film was performed. In any case of a sample, the 
exfoliation interface at the time of a peel test had exfoliated in the interface of an epoxy group plate and each metal 
membrane. As for the Peel reinforcement of each sample of titanium, chromium, and a tungsten, the adhesion force 
high in any case of 0.7, 0.6, 0.6 kN/m, and a metal was acquired respectively. Moreover, most Peel reinforcement 
after leaving these substrate samples at 300 degrees C among nitrogen-gas-atmosphere mind for 1 hour was not 
changing. Furthermore, after holding these substrate samples in 150-degree C atmospheric air for 1000 hours, when 
the peel test was performed, each Peel reinforcement is 0.5 kN/m. The above and comparatively high adhesion 
reinforcement were maintained. This shows that it is reliable in thermal stability, when these substrates are used as 
electronic parts. 

[0053] (Example 1 of a comparison) the Du Pont make same as a polyimide film as an example 1 — the 10cmx10cm 
test piece was made using Kapton 200H, after sticking on a glass epoxy resin substrate, it rinsed with the stream 
enough, and even the plating catalyst grant process and the non-electrolytic copper plating process were performed 
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like the example 1. The thickness of the plating film was about 30nm. After plating, the sample was immediately 
stripped from the glass epoxy resin substrate, and thickness attachment of the copper was carried out with 
electrolytic copper plating on the same conditions as an example 1. Some copper-plating film began to exfoliate 
from the edge in about 10 minutes after plating initiation, and the whole plating film has exfoliated in about about 30 
minutes. 

[0054] (Example 2 of a comparison) the Du Pont make same as a polyimide film as an example 1 — the 10cmx10cm 
test piece was made using Kapton 200H, after sticking on a glass epoxy resin substrate, it rinsed with the stream 
enough, and even the surface treatment process, the plating catalyst grant process, and the non-electrolytic copper 
plating process were performed like the example 1. The thickness of the plating film was about 30nm. After plating, 
the sample was immediately stripped from the glass epoxy resin substrate, and thickness attachment of the copper 
was carried out about about 20 micrometers of thickness with electrolytic copper plating on the same conditions as 
an example 1 . Some copper plating film exfoliated from the edge in electroplating. When the Peel reinforcement of 
the part which has not exfoliated after plating was measured like the example 1, only about 30 N/m extent and the 
very weak adhesion force were acquired. When a polyimide film and the copper-plating film were made to exfoliate 
all over the glove compartment filled up with nitrogen gas for the sample and the X diffraction of a copper-plating 
side front face was investigated, existence of a copper acid ghost was not accepted in an interface. 
[0055] (Example 3 of a comparison) the Du Pont make same as a polyimide film as an example 1 — the 10cmx10cm 
test piece was made using Kapton 200H, after sticking on a glass epoxy resin substrate, the stream fully washed, 
and surface treatment performed catalyst processing for plating by the same art with having indicated in the 
example 1, without carrying out. Next, norr-electrolytic copper plating was performed by the same approach with 
having indicated in the example 1, and copper was attached about about 30nm of thickness. The stream performed 
the vacuum drying also as that [ 25-degree C ] after rinsing for 3 hours. Next the sample was put on the bottom of 
an oxygen air current for 1 hour. When the X-ray was irradiated on the low square from the polyimide side of a 
sample, the diffraction spectrum was measured and the condition of the interface of a resin substrate and a copper 
film was investigated, it turned out that the copper acid ghost exists in the interface. Then, thickness attachment of 
the copper was carried out about about 20 micrometers of thickness with electrolytic copper plating on the copper 
thin film like the example 1. After electrolytic copper plating, after the stream washed enough, the vacuum drying 
was performed also as that [ 25-degree C ] for 3 hours. The sample was stripped from the epoxy resin substrate 
containing glass fabrics, and the peel test which fixes a copper film side to a silicon wafer with a double-sided tape, 
and tears off a polyimide film side was performed. The exfoliation interface at the time of a peel test had exfoliated 
in the interface of polyimide and a copper film. The Peel reinforcement is 0.1 kN/m. Only the very low adhesion 
force was acquired. 

[0056] In order to acquire the high adhesion force from the above thing by the interface of resin and a metal, in an 
existing [ an amide group ]-in resin front face, and metal side, it can be said that it is required for an interface part 

for an oxide film to exist. 

[0057] (Example 6) as the resin substrate which consists of a polyimide film — the Ube Industries, Ltd. make 
YUPI REXX 25S were used. Two 10cmx10cm test pieces were made, and oxygen plasma treatment was performed 
for these using the dry etching system (the product made from Anelva, DEA-506). Processing conditions are the 
pressure of 3Pa. and flow rate 25SCCM for output 800W. and processing-time 25 minutes. The processed test piece 
was stuck on the glass epoxy resin substrate, catalyst processing for plating was performed by the same art with 
having indicated in the example 1. and then nickel was attached about about 1 micrometer of thickness with non- 
electrolyzed nickel-plating liquid (the Okuno Pharmaceuticals company make B-1). Electrolytic copper plating was 
performed on the same plating conditions as an example 1 after that immediately, and thickness attachment of the 
copper was carried out about about 20 micrometers of thickness on the nickel film. Then, BEKU [ one sample was 
paid into the vacuum dryer and / 180 degrees C ] among the vacuum for 2 hours. BEKU [ another sample / the 
same 1 80 degrees C ] in atmospheric air for 2 hours. The side which the copper film of two samples attaches was 
fixed to the silicon wafer with the double-sided tape after BEKU, and the peel test which pulls up a 25-degree C 
basis and a polyimide film to the upper part 90 degrees, and tears them off was performed. Consequently, the Peel 
reinforcement of about 900 N/m was obtained and, as for what [ BEKU / what / BEKU / what / in the vacuum / 
what / in about 300 N/m and atmospheric air ], both were permitted the big difference. This shows that adhesion 
improves, if the oxide film of nickel is made into the interface of polyimide and the nickel film. 
[0058] (Example 7) The poly benzo oxazole film was obtained by the approach indicated in the example 4. Three 
5cmx5cm test pieces were made from this film, and plasma treatment was performed for this using the dry etching 
system (the product made from Anelva, DEA-506), using nitrogen as reactant gas. Processing conditions are the 
pressure of 3Pa. and flow rate 25CCM for output 800W, and processing-time 25 minutes. The test piece was stuck 
on the epoxy resin substrate containing glass fabrics after processing. Then, the spatter of titanium, cobalt tin. and 
about about 1 micrometer of the nickel was respectively carried out to the test piece. Next, the sample was 
stripped from the epoxy resin substrate and it put on the bottom of an oxygen air current for 1 hour. The X-ray was 
irradiated on the low square from the poly benzo oxazole film side of these samples, the diffraction spectrum was 
measured, the condition of the interface of the poly benzo oxazole film and a metal membrane was investigated, and 
it confirmed that the oxide existed at the interface in any case of a metal sample. Then, thickness attachment of 
the copper was carried out about about 20 micrometers of thickness with electrolytic copper plating on the same 
conditions with the example 1 on each spatter metal membrane. The vacuum drying was performed also as that 
[ 25-degree C ] after electrolytic copper plating for 3 hours. The copper film was fixed to the silicon wafer with the 
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double-sided tape, and the peel test which tears off the poly benzo oxazole film side was performed. In any case of 
a sample, the exfoliation interface at the time of a peel test had exfoliated in the interface of the poly benzo oxazole 
and various metal membranes. As for the Peel reinforcement of each sample of titanium, cobalt, tin, and nickel, 0.6, 
0.8, 0.8, 1.0 kN/m, and the high adhesion force were acquired respectively. Moreover, most Peel reinforcement after 
leaving these substrate samples at 300 degrees C among nitrogerr-gas-atmosphere mind for 1 hour was not 
changing. Furthermore, after holding this substrate sample in 150-degree C atmospheric air for 1000 hours, when 
the peel test was performed, in any case, the Peel reinforcement was maintaining 0.5 kN/m and high adhesion 
reinforcement This shows that it is reliable in thermal stability, when these substrates are used as electronic parts. 
[0059] (Example 8) The poly benzo oxazole film was obtained by the approach indicated in the example 4. The 
lOcmxIOcm test piece was made from this film, and plasma treatment was performed for this using the dry etching 
system (the product made from Anelva, DEA-506), using an argon, oxygen, and nitrogen as reactant gas. Processing 
conditions are the pressure of 3Pa, and flow rate 25SCCM for output 800W, and processing-time 25 minutes. 
[0060] The test piece was stuck on the epoxy resin substrate, and catalyst processing for plating was performed by 
the predetermined approach using circuit PUREPPU 3040, 3340. and 4041 by Nippon Mining Co., Ltd. Next, non- 
electrolyzed nickel plating (the TOPPUKEMI alloy B-1 by the Okuno Pharmaceuticals company is used) is 
performed, and it is 1.0 micrometers of thickness about nickel. It attached. The sample was stripped from the epoxy 
resin substrate, and after carrying out a vacuum drying for 3 hours, heating at 40 degrees C, it put on the bottom of 
an oxygen air current for 1 hour. When the X-ray was irradiated on the low square from the resin film side of a 
sample, the diffraction spectrum was measured and the condition of the interface of a resin film and the nickel film 
was investigated, it turned out that the nickel oxide exists in the interface. Then, thickness attachment of the 
copper was carried out about about 20 micrometers of thickness with electrolytic copper plating on the same 
conditions as an example 1. Next the resin film side was fixed to the silicon wafer with the double-sided tape, and 
the peel test which tears off a copper film was performed. Consequently, the Peel reinforcement is 0.6. 0.9, and 1.0 
kN/m, respectively, when reactant gas is an argon, oxygen, and nitrogen. The high adhesion force was acquired. 
Moreover, most Peel reinforcement aRer leaving these substrate samples at 300 degrees C among nitrogen-gas- 
atmosphere mind for 1 hour was not changing. Furthermore, after holding this substrate sample in 150-degree C 
atmospheric air for 1000 hours, when the peel test was performed, in any case, the Peel reinforcement is about 0.5 
kN/m. High adhesion reinforcement was maintained. This shows that it is reliable in thermal stability, when these 
substrates are used as electronic parts. 

[0061] (Example 9) as a resin substrate — the Ube Industries, Ltd. make — YUP1 REXX 12.5S It used. Three 
10cmx10cm test pieces were made from this film, and plasma treatment was respectively performed for these using 
the dry etching system (the product made from Anelva, DEA-506), using an argon, oxygen, and nitrogen as reactant 
gas. Processing conditions are the pressure of 3Pa, and flow rate 25SCCM for output 800W. and processing-time 25 
minutes. 

[0062] The test piece was stuck on the epoxy resin substrate, and catalyst processing for plating was performed by 
the predetermined approach using circuit PUREPPU 3040. 3340. and 4041 by Nippon Mining Co., Ltd. Next non- 
electrolyzed nickel plating (the TOPPUKEMI alloy B-1 by the Okuno Pharmaceuticals company is used) is 
performed, and it is 1.0 micrometers of thickness about nickel. It attached. The sample was stripped from the epoxy 
resin substrate, and after carrying out a vacuum drying for 3 hours, heating at 40 degrees C. it put on the bottom of 
an oxygen air current for 1 hour. When the X-ray was irradiated on the low square from the resin substrate side of a 
sample, the diffraction spectrum was measured and the condition of the interface of a resin substrate and the nickel 
film was investigated, it turned out that the nickel oxide exists in the interface. Then, thickness attachment of the 
copper was carried out about about 20 micrometers of thickness with electrolytic copper plating on the same 
conditions as an example 1 . Next the copper film was fixed to the silicon wafer with the double-sided tape, and the 
peel test which tears off a resin film side was performed. Consequently, when reactant gas was an argon, oxygen, 
and nitrogen, as for the Peel reinforcement 0.8, 1.0, 1.2 kN/m. and the high adhesion force were acquired, 
respectively. Moreover, most Peel reinforcement after leaving these substrate samples at 300 degrees C among 
nitrogen-gas-atmosphere mind for 1 hour was not changing. Furthermore, after holding this substrate sample m 
150-degree C atmospheric air for 1000 hours, when the peel test was performed, in any case, the Peel 
reinforcement is about 0.6 kN/m. High adhesion reinforcement was maintained. This shows that it is reliable in 
thermal stability, when these substrates are used as electronic parts. 

[0063] As an amine used as the raw material of polyimide. p-phenylene diamine (PDA). (Example 10) 4 and 4- 
diamino diphenyl ether (DDE) is chosen. As an acid anhydride Pyromellitic acid 2 anhydride (PMDA). 3. 3\ 4. and 4' 
benzophenone tetracarboxylic dianhydride (BTDA), 3. 3\ 4, and 4*-biphenyl tetracarboxylic dianhydride (BPDA) was 
chosen, both were melted to the equimolar [ every ] N-methyl pyrrolidone, it was made to react near a room 
temperature for about 5 hours, and the polyamic acid which is the precursor of polyimide was compounded. Then, 
pressure filtration was performed using the 10-micrometer membrane filter, and the minute insoluble element was 
removed. After applying this polyamic acid varnish with the spin coat method on the glass substrate and heating it 
at 100 degrees C for 1 hour, it removed from the glass substrate and the film was obtained Next after fixing this 
film with an iron frame, carried out the continuation temperature up in 90 minutes from 100 degrees C to 400 
degrees C under nitrogen-gas-atmosphere mind, and the imide-ized reaction was made to perform, and the 
polyimide film was obtained. This film was made into the sample only in 10mm angle. 

[0064] The etch rate measured and asked for thickness reduction of polyimide the test tube containing about ten cc 
of mixed liquor of a hydrazine hydrate / ethylenediamine (weight ratio 7:3) which adjusted this test piece at 30 
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degrees C by TARISU tetraethylpyrophosphate (product made from RANK TAILOR HOBSON) after predetermined 
time amount immersion. However, since polyimide was swollen by etching, thickness was measured after drying at 
200 degrees C after rinsing. A result is shown in Table 1. The evaluation result of Kapton 200H (Du Pont-Toray 
make) of a polyimide film and Upilex-25S (Ube Industries, Ltd make) marketed was also doubled and shown. 
[0065] 
[Table 1] 
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[0066] Moreover, the 10cmx10cm test piece was made and oxygen plasma treatment was performed for this using 
the dry etching system (the product made from Anelva, DEA-506). Processing conditions are the pressure of 3Pa, 
and flow rate 25SCCM for output 800W, and processing-time 25 minutes. The test piece was stuck on the epoxy 
resin substrate containing glass fabrics after processing, and catalyst processing for plating was performed by the 
predetermined approach using circuit PUREPPU 3040, 3340, and 4041 by Nippon Mining Co., Ltd. Next, nickel was 
attached about about 1 micrometer of thickness with non-electrolyzed nickel-plating liquid (the Okuno 
Pharmaceuticals company make B-1). The sample was set under the oxygen air current after plating for about 1 
hour. When the X-ray was irradiated on the low square from the resin substrate side of a sample, the diffraction 
spectrum was measured and the condition of the interface of a resin substrate and the nickel film was investigated, 
it turned out that the nickel oxide exists in the interface. The back, after attaching to a palladium-chloride water 
solution (1 g/l) about 1 minute, it put into the non-electrolytic copper plating bath for thickness attachment, and 
copper plating was performed. The presentation of the non-electrolytic copper plating liquid for thickness 
attachment is as follows. Solution temperature was held at 70 degrees C. 
[0067] 

[A non-electrolytic copper plating liquid presentation for thickness attachment] 

- Copper-sulfate 5 hydrate 0.04 mols/l. - Disodium ethylenediaminetetraacetate 0.1 mols/L - Formaldehyde 0.03 
mols/l. - A sodium hydroxide 0.1 mols/l. - 2,2 -bipyridyl 0.0002 mols/l. - polyethylene glycol (average molecular 
weight 6000) It observed whether exfoliation of the plating film broke out during 0.03-mol [/I. ] plating. The result is 
shown in Table 1. Although exfoliation was not observed when a polyimide film with a slow etch rate was used for a 
substrate, in the case of the polyimide which is easy to be etched, exfoliation broke out between polyimide and the 
nickel film like plating initiation 30 minute. As for it, the result of Table 1 turns out that the alkali-proof strength of 
the polyimide of a substrate can show that the existence of exfoliation under non-electrolytic copper plating is 
influenced greatly, and an etch rate can prevent the exfoliation under non-electrolytic copper plating as "it is the 
following by 1 -micrometer/. 

[0068] (Example 11) The polyimide film produced by the approach indicated in the example 10 was used as the 
5cmx5cm angle, and was prepared every polyimide [ each kind of ] two sheets of every. After performing oxygen 
plasma treatment on condition that a publication of every one various kinds in the example 10, the test piece was 
stuck on the glass epoxy resin substrate, and copper was attached to the processing side about about 1 micrometer 
of thickness by sputtering. Copper was attached about about 1 micrometer of thickness by sputtering also about 
the unsettled film. All the samples were set under the oxygen air current for about 1 hour. When the X-ray was 
irradiated on the low square from the polyimide side of a sample, the diffraction spectrum was measured and the 
condition of the interface of polyimide and a copper film was investigated, it turned out that the copper acid ghost 
exists in the interface. When the X-ray was irradiated on the low square from the polyimide film side of these 
samples, the diffraction spectrum was measured and the condition of the interface of a polyimide film and a metal 
membrane was investigated, it turned out that the copper oxide exists at the interface in any case of a sample. 
Then, thickness attachment of the copper was carried out about about 20 micrometers of thickness with 
electrolytic copper plating about all samples. The presentation of the used electrolytic copper plating liquid is the 
same as an example 1. Current density was made into 0.015 A/cm2. The copper film was fixed to the silicon wafer 
with the double-sided tape, and the peel test which pulls up the side which the copper of a 25~degree C basis and a 
polyimide film does not attach up. and tears it off at the include angle of 90 degrees was performed. The result is 
shown in Table 2. The evaluation result of Kapton 200H (Du Pont-Toray make) of a polyimide film and Upilex-25S 



http://www4jpdl.ncipi.gojp/cgi-bin/tran^web^cgi.ejje 



2004/11/08 



12/16 ^— S? 




(Ube Industries. Ltd. make) marketed was also doubled and shown. In any case of polyimide, when oxygen plasma 
treatment was performed, compared with the case of being unsettled, the adhesion force improved remarkably. 
[0069] 
[Table 2] 
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[0070] (Example 12) It obtained by the approach which indicated the film of the polyimide which consists of 
combination of p-phenylene diamine (PDA), 3 and 3\ 4, and 4-biphenyl tetracarboxylic dianhydride (BPDA) in the 
example 10. The sample film was used as the 5cmx5cm angle, and was prepared four sheets. Oxygen plasma 
treatment was performed on the conditions which indicated this film in the example 10. Then, the test piece was 
stuck on the glass epoxy resin substrate, and catalyst processing for plating was performed by the same approach 
as what was indicated in the example 1. Non-electrolyzed nickel plating (B-TOPPUKEMI alloy by Okuno 
Pharmaceuticals company 1 use, about 1.0 micrometers of thickness), non-electrolyzed cobalt plating (De Dis clad 
by Okuno Pharmaceuticals company 601 use, about 0.8 micrometers of thickness), non-electrolyzed tinning (substar 
SN[ by the Okuno Pharmaceuticals company ]-2 use, about 0.7 micrometers of thickness), and non-electrolytic 
copper plating for ** attachment (CUST[ by Hitachi Chemical Co., Ltd. ]-2000 use, about 0.3 micrometers of 
thickness) were performed on these sample films, respectively. BEKU [ the sample / with the electric furnace / 
that / 180-degree C ] after plating for 2 hours. When the X-ray was irradiated on the low square from the polyimide 
film side of a sample, the diffraction spectrum was measured and the condition of the interface of polyimide and a 
metal membrane was investigated, it confirmed that the oxide of various metals existed in the interface. After it, the 
sample which carried out copper plating for ** attachment remained as it was, after attaching about 30 seconds at a 
palladium-chloride water solution (1 g/l) in the case of the sample which galvanized metals other than copper, was 
paid to the non-electrorytic copper plating bath for thickness attachment, and performed copper plating. The 
presentation of the non-electrolytic copper plating liquid for thickness attachment was the same as that of an 
example 10. and solution temperature was held at 70 degrees C. Exfoliation of the plating film was observed by the 
sample which carried out copper plating for ** attachment in about about 20 seconds after plating initiation. To it, 
by the sample which galvanized metals other than copper, even if about 3 hours passed, exfoliation was not 
observed. By the sample which carried out copper plating for ******, since the copper oxide film which is made of 
the interface with polyimide is returned during the non-electrolytic copper plating for thickness attachment, that in 
which exfoliation occurred is conjectured. Since the reduction reaction of an oxide does not occur and the interface 
of polyimide and a metal does not need to be destroyed if non-electrorytic copper plating for thickness attachment 
is performed after covering the resin substrate front face which performed surface treatment rather than copper 
reduction potential with the metal whose reduction potential is **. it is considered that exfoliation stops breaking 
out Therefore, it can be said that it is indispensable to cover a resin substrate front face with the metal whose 
reduction potential is ** before performing non-electrorytic copper plating for thickness attachment 
[0071] (Example 13) as the resin substrate which consists of a polyimide film — the Ube Industries, Ltd. make 
YUPI REXX 25S were used. The lOcmxIOcm test piece was made and oxygen plasma treatment was performed for 
this using the dry etching system (the product made from Anelva. DEA-506). Processing conditions are the pressure 
of 3Pa, and flow rate 25SCCM. The output of the plasma changed by 20O-80OW. and the processing time was 
changed in 5 to 45 minutes. Moreover, plasma treatment was performed on the same processing conditions, using 
nitrogen as reactant gas. The processing side which performed these processings was observed with surface type 
voice analysis equipment (ESA[ by Elionix. Inc. ]- 3000), and it asked for the center line average of roughness height 
(Ra). Moreover, the processed test piece was stuck on the glass epoxy resin substrate, and catalyst processing for 
plating was performed by the same art with having indicated in the example 10. Next, nickel was attached about 
about 1 micrometer of thickness with non-electroryzed nickel-plating liquid (the Okuno Pharmaceuticals company 
make B-1). BEKU [ the sample / with the electric furnace in atmospheric air / that / 180-degree C ] for 2 hours. 
When the X-ray was irradiated on the low square from the resin substrate side of a sample, the diffraction spectrum 
was measured and the condition of the interface of a resin substrate and the nickel film was investigated, it turned 
out that the nickel oxide exists in the interface. Then, it attached to the palladium-chloride water solution (1 g/l) 
about 30 seconds, and it put into the non-electrorytic copper plating bath for thickness attachment indicated in the 
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example 1 0 after that, copper plating was performed, and thickness attachment of the copper was carried out about 
about 20 micrometers of thickness. Solution temperature was held at 70 degrees C. Then, the side which the copper 
film attaches was fixed to the silicon wafer with the double-sided tape, and the peel test which pulls up a 25-degree 
C basis and a polyimide film to the upper part 90 degrees was performed. The result is shown in Table 3 with the 
measured value of the center line average of roughness height (Ra). The case of oxygen plasma treatment, and in 
the case of nitrogen plasma treatment, Ra is 0.1 micrometers. When it is above, it turns out that the high Peel 
reinforcement is obtained. On the other hand, plasma treatment time amount is long and Ra is 1.0 micrometers. If it 
becomes above, the Peel reinforcement will decrease conversely. Since the resinous principle had adhered to the 
exfoliative nickel film side when the exfoliation interface was observed, a polyimide front face becomes weak by 
plasma treatment, therefore it is thought that the Peel reinforcement decreased. Therefore, it is appropriate to 
carry out plasma treatment so that Ra may be set to 0.1 micrometers or more and 1.0 micrometers or less. By this, 
it is 0.5 kN/m. The wiring substrate of the copper in which the above high adhesion force is shown can be 
manufactured with non-electrolytic copper plating. 
[0072] 
[Table 3] 
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[0073] (Example 14) as the resin substrate which consists of a polyimide film — the Ube Industries. Ltd. make 
YUPI REXX SOS were used. Two 10cmx10cm test pieces were made, the dry etching system (the product made 
from Anelva, DEA-506) was used for these, and nitrogen plasma treatment was performed. Processing conditions 
are the pressure of 3Pa, and flow rate 25SCCM for output 800W, and processing--time 25 minutes. It was 0.2 
micrometers when the center line average of roughness height on the front face of processing (Ra) was measured 
like the example 13. The test piece was stuck on the glass epoxy resin substrate after processing, and catalyst 
processing for plating was performed by the same art with having indicated in the example 10. Next, non- 
electrolyzed cobalt plating (De Dis clad by Okuno Pharmaceuticals company 601 use. about 0.8 micrometers of 
thickness) and non-electrolyzed tinning (substar SN[ by the Okuno Pharmaceuticals company ]-2 use. about 0.7 
micrometers of thickness) were performed in each sample. BEKU [ the sample / with the electric furnace in 
atmospheric air / that / 180-degree C ] after plating for 2 hours. Then, it attached to the palladium-chloride water 
solution (1 g/l) about 30 seconds, and put into the non-electrolytic copper plating bath for thickness attachment 
indicated in the example 10 after that and copper plating was performed. Solution temperature was held at 70 
degrees C. Even if galvanized for about 10 hours, exfoliation was not observed but has galvanized copper about 
about 20 micrometers of thickness. When the peel test which pulls up a polyimide film to the upper part 90 degrees 
also as that [ 25-degree C ], and is torn off after plating estimated the adhesion force with a copper film, in the 
case of the sample which galvanized cobalt and tin, the Peel reinforcement is about 900 and about 800Ns/m 
respectively, and has formed the thick film of the copper which had sufficient adhesion force with non-electrolytic 
copper plating on the polyimide film. Moreover, when the Peel reinforcement after setting these substrate samples 
under a 300-degree C elevated temperature by nitrogen-gas-atmosphere mind for 2 hours was measured, the Peel 
reinforcement showed the high Peel reinforcement equivalent to heat-treatment before, and adhesion did not fall by 
heat-treatment, either but it has manufactured the wiring substrate which has high dependability to thermal 
resistance. , _ 

[0074] (Example 15) as the resin substrate which consists of a polyimide film — the Ube Industries, Ltd. make 
YUPI REXX 50S were used. The 10cmx10cm test piece was made and oxygen plasma treatment was performed on 
the conditions which stuck and fixed to the stainless plate and indicated this in the example 10. The catalyst for 
plating was given after processing by the approach indicated in the example 10. Next, the photosensitive negative- 
mold dry film was laminated, exposure development was carried out and plating resist was formed in the test piece 
front face. Rhine / tooth-space spacing of the minimum resist were 20 micrometers. The test piece was removed 
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from the stainless plate and nickel was attached about about 1 micrometer of thickness with non-el ectrolyzed 
nickel-plating liquid (the Okuno Pharmaceuticals company make B-1). After BEKU [ a sample / with the electric 
furnace in atmospheric air / that / 1 80-degree C ] for 2 hours, it attached to the palladium-chloride water solution 
(1 g/l) about 30 seconds, and put into the non-electrolytic copper plating bath for thickness attachment indicated in 
the example 10 after that, and copper plating was performed. Solution temperature was held at 70 degrees C. Even 
if galvanized for about 10 hours, a resist and a plating copper film did not occur but exfoliation has galvanized 
copper for them about about 20 micrometers of thickness. There is no exfoliation etc. between a copper wiring part 
and a polyimide substrate, and good adhesion was shown. When the copper wiring part was observed with the optical 
microscope and the scanning electron microscope, the copper circuit pattern which reproduced the configuration of 
a resist well was obtained. It was checked that a copper circuit pattern with a spacing [ Rhine / tooth-space 
spacing ] of 20 micrometers can be formed. When the cross section of the copper wiring section was observed, few 
level differences were not looked at by the interface of nickel and copper, either, but the configuration of the copper 
wiring section was faithfully reproduced as a replica of the configuration of a resist. Moreover, when the peel test 
which tears off wiring with a Rhine width of face of 5mm upwards 90 degrees was performed, the value with the Peel 
reinforcement very high in m and about 900Ns /was acquired. Furthermore, when the Peel reinforcement after 
setting this substrate sample under a 300-degree C elevated temperature by nitrogen-gas-atmosphere mind for 2 
hours was measured, the Peel reinforcement showed the high Peel reinforcement equivalent to m, about 900-N [ /], 
and heat-treatment before, and adhesion did not fall by heat-treatment either but it has manufactured the wiring 
substrate which has high dependability to thermal resistance. 

[0075] (Example 16) The poly benzo oxazole film was obtained by the approach indicated in the example 4. 
Thickness was 40 micrometers. This film was made into the sample only in 10mm angle, the place which measured 
the etch rate by the same approach as the approach indicated in the example 10 — an etch rate — a part for about 
0.6-micrometer/ it was . Next, the 10cmx10cm test piece was made and oxygen plasma treatment was performed 
on the conditions which indicated this in the example 10. The test piece was stuck on the glass epoxy resin 
substrate after processing, and catalyst processing for plating was performed by the same art with having indicated 
in the example 10. Next, nickel was attached about about 1 micrometer of thickness with non-electrolyzed nickel- 
plating liquid (the Okuno Pharmaceuticals company make B-1). After BEKU [ a sample / that / 1 80-degree C ] 
among atmospheric air for 2 hours, it attached to the palladium-chloride water solution (1 g/l) about 30 seconds, 
and put into the non-electrolytic copper plating bath for thickness attachment indicated in the example 10, and 
copper plating was performed. Solution temperature was held at 70 degrees C. Even if galvanized for about 10 hours, 
exfoliation was not observed but has galvanized copper about about 20 micrometers of thickness. When the peel 
test which pulls up a 25~degree C basis and a copper film to the upper part 90 degrees, and tears them off after 
plating estimated the adhesion force with a copper film, the Peel reinforcement is about 700Ns/m, and sufficient 
adhesion was acquired. Moreover, when the Peel reinforcement after setting this sample under a 300-degree C 
elevated temperature by nitrogen-gas-atmosphere mind for 2 hours was measured, the Peel reinforcement showed 
the Peel reinforcement equivalent to about 650 N/m and heat-treatment before. 

[0076] (Example 17) as the resin substrate which consists of a polyimide film — the Ube Industries, Ltd. make — 
YUPI REXX 50S were used. The 10cmx10cm test piece was made and it processed by the basis of 70 degrees C of 
solution temperature with the surface treatment treated water solution which indicated this in the example 1. The 
test piece was stuck on the epoxy resin substrate containing glass fabrics after processing, and catalyst processing 
for plating was performed by the same art with having indicated in the example 1. Next, nickel was attached about 
about 1 micrometer of thickness with non-electrolyzed nickel-plating liquid (the Okuno Pharmaceuticals company 
make B-1). BEKU [ the sample / with the electric furnace in atmospheric air / that / 120-degree C ] for 2 hours. 
Then it attached to the palladium-chloride water solution (1 g/l) about 30 seconds, and put into the non 
electrolytic copper plating bath for thickness attachment indicated in the example 10 after that and copper plating 
was performed. Solution temperature was held at 70 degrees C. Even if galvanized for about 10 hours, exfoliation 
was not observed but has galvanized copper about about 20 micrometers of thickness. The copper film was fixed to 
the wafer after plating, and when the peel test which pulls up a polyimide film to the upper part 90 degrees, and 
tears it off estimated the adhesion force with a copper film, the Peel reinforcement is about 900Ns/m, and has 
formed the thick film of the copper which had sufficient adhesion force with non-electrorytic copper plating on the 
polyimide film. Therefore, the manufacture approach of a wiring substrate advantageous to low-cost-izing which is 
wet and can perform all processes can be offered. 

[0077] (Example 18) a copper-clad laminate — using — subTORAKUTO — the conductor formed by law — the 
manufacture approach of the wiring substrate which carried out the laminating of the detailed wiring layer formed 
with the fully-additive process on the circuitry layer is explained. A manufacture process is shown in drawin g_6 . the 
resin plate 22 which consists of polyimide — a copper 21 flare laminate — a photosensitive dry film (the Du Pont 
make, squirrel ton 1051) — laminating — a desired conductor — (a) which was made to carry out urtraviolet-rays 
exposure through the mask with which the circuit pattern was drawn, and was able to be burned in the image, 
subsequently. 1-1-1 trichloroethane — development — carrying out — a cupric-chloride etching reagent — using 

_ un a conductor — (b) which exfoliated the dry film with the methylene chloride after removing the c °PP e ^ 

the section this first pass — a conductor — after carrying out immersion coating of the toluene solution of 20mM 
(s) of triethoxysilane (3-aminopropyl) (Aldrich make) on a circuit, it dried at 1 1 0 degrees C for 30 minutes. The 
polyimide varnish ( PIQ-L100 by Hitachi Chemical Co., Ltd.) was applied on it, the cure was earned out with the 
curing temperature of 400 degrees C, and the polyimide layer of about 15 micrometers of thickness was obtained. 
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Opening of the interiayer connection hole (phi50micrometer) was earned out to the position of this polyimide layer 
front face with the excimer laser (KrF), and the residue was removed by DESUM1A processing (c). Subsequently, 
oxygen plasma treatment and catalyst grant were performed on the polyimide front face of a surface layer one by 
one on the conditions indicated in the example 10. Next, the resist 24 which becomes a polyimide front face from a 
photosensitive negative-mold dry film was laminated, negatives were exposed and developed through the mask, and 
plating resist was formed. When forming plating resist, the mask was produced and used so that the catching hole 
prepared at the last process and its land might be exposed. Rhine / tooth-space spacing of the minimum resist were 
20 micrometers. Next, nickel 25 was attached about about 1 micrometer of thickness with non-electroryzed nickel- 
plating liquid (the Okuno Pharmaceuticals company make B-1). a substrate — the electric furnace in atmospheric 
air — a 180-degree C basis — the non-electrolytic copper plating bath for thickness attachment which attached to 
the palladium-chloride water solution (1 g/l) about 10 seconds after BEKU for 2 hours, and was indicated in the 
example 1 0 after that — putting in — copper plating — carrying out — the second layer on a polyimide layer — a 
conductor — formation of a circuit pattern, and the first pass — a conductor — a circuit and the second layer — a 
conductor — the connection in the catching hole which connects a circuit — a conductor — the section was 
formed. The temperature of a plating bath galvanized by having held at 70 degrees C for 8 hours, and formed the 
copper film of about 16 micrometers of thickness (d). Then, it was filled up with the catching hole with a copper 
paste. Next, the polyimide varnish was applied again, the polyimide layer was formed, exposure development of the 
catching hole was carried out after laminating an after [ opening ] photosensitivity dry film, the resist for plating was 
prepared, nonelectrolytic plating performed metallizing inside wiring layer formation and a catching hole like the 
above, and, finally the copper paste 26 was filled up with laser in the catching hole (e). The perspective view of the 
produced wiring substrate is shown in drawing 7 . When the copper wiring part of the maximum upper layer was 
observed with the optical microscope and the scanning electron microscope, the copper circuit pattern which 
reproduced the configuration of a resist well is obtained, and it was checked that the copper circuit pattern with a 
Rhine width of face [ of 30 micrometers ], and a spacing [ Rhine / tooth-space spacing ] of 20 micrometers can be 
formed. Even if it left this substrate in 150-degree C atmospheric air for 1000 hours, exfoliation of an open circuit 
and wiring was not observed. Therefore, this wiring substrate has the high dependability over the actuation under 
the elevated temperature over a long period of time. 

[0078] (Example 19) The manufacture approach of the wiring substrate which carried out the two-layer laminating of 
the detailed wiring layer formed with the fully-additive process on the silicon wafer substrate is explained. The 
mimetic diagram of a manufacture process is shown in drawing 8 . After carrying out immersion coating of the 
toluene solution of 20mM(s) of triethoxysilane (3-aminopropyl) (Aldrich make) to a silicon wafer, it dried at 110 
degrees C for 30 minutes. The polyimide varnish ( PIQ-L100 by Hitachi Chemical Co.. Ltd.) was applied on it, the 
cure was carried out with the curing temperature of 400 degrees C, and the polyimide film 32 was obtained (a). 
Thickness was 5 micrometers. Oxygen plasma treatment and catalyst grant were performed on this polyimide film 
front face on the conditions indicated in the example 5. Next the photosensitive negative-mold dry film was 
laminated, exposure development was carried out and plating resist was formed in the sample front face. Rhine / 
tooth-space spacing of the minimum resist were 20 micrometers, next, non-electrolyzed nickel-plating liquid (the 
Okuno Pharmaceuticals company make B-1) — nickel 34 — about 0.4 micrometers of thickness like — it attached. 
After BEKU [ a sample / with the electric furnace in atmospheric air / that / 180-degree C ] for 2 hours, it 
attached to the palladium-chloride water solution (0.2 g/l) about 10 seconds, and put into the non-electrolytic 
copper plating bath for thickness attachment indicated in the example 10 after that, and copper plating was 
performed. Solution temperature was held at 70 degrees C. It is plating 2.5 Even if it performed time amount a 
resist and a plating copper film did not occur but exfoliation has galvanized the copper film 33 for them about about 
5 micrometers of thickness. Then, plating resist was exfoliated (b). There is no exfoliation etc. between a copper 
wiring part and a polyimide film, and good adhesion was shown. Furthermore, on this first wiring layer, hot press of 
the polyimide film (YUPI REXX 12.5 by Ube Industries, Ltd. S) was carried out through the adhesive film 36 (the 
Hitachi Chemical Co., Ltd. make N4. adhesion temperature of 250 degrees C, 10 micrometers of thickness), it pasted 
up and the second insulating layer was formed (c). Opening of the interiayer connection hole (phi50m.crometer) was 
carried out to the position of this second insulatingHayer front face with the excimer laser (KrF). and the residue 
was removed by DESUMIA processing (d). subsequently, the thing for which the same process as the case where 
the first wiring layer is formed using plating resist 37 is repeated — the second layer on the second insulating layer 

— a conductor — formation of a circuit pattern, and the first pass — a conductor — a circuit and the second layer 

— a conductor — the connection in the catching hole which connects a circuit — a conductor — (e) in which the 
section was formed. The place which ground the cross section and was observed with the optical microscope and 
the scanning electron microscope after cutting the produced substrate by the dicer. The copper circuit pattern 
which reproduced the configuration of a resist well is obtained, and the circuitry layer can form the copper wiring 
circuit pattern with a spacing [ Rhine / tooth-space spacing ] of 20 micrometers the second conductor with the 
circuitry layer the first conductor. It was checked that copper plating inside a hole was attached also in the 
interiayer connection hole, the surroundings are good and electrical installation can be taken certainly. Moreover, 
even if it leaves this substrate in 150-degree C atmospheric air for 1000 hours, exfoliation of an open circuit and 
wiring is not observed but this wiring substrate has the dependability high [ exfoliation ] over the actuation under 
the elevated temperature over a long period of time. 

[0079] (Example 20) The manufacture approach of the multi chip module substrate formed by carrying out the 
laminating of the wiring substrate which prepared copper wiring with the fully-additive process on the insulating 
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resin substrate on the ceramic substrate manufactured according to the thick-film process of a conventional 
method is explained. Drawing 9 explains the example of the production process of this module. Copper wiring was 
formed only in one side of a polyimide film (YUPI REXX 1 2.5 by Ube Industries, Ltd. S) by the same approach as an 
example 18, and the one side wiring sheet 41 with a wiring layer was produced on one side. The parallel monotonous 
press was used for the sense to which a copper wiring layer side touches an adhesive film through an adhesive film 
42 (the Hitachi Chemical Co., Ltd. make N4 t adhesion temperature of 250 degrees C, 10 micrometers of thickness) 
in this wiring sheet on a ceramic substrate, and it pasted up. Then, it was filled [ in order to take the electric 
connection between the pad section on a ceramic substrate 43, and a wiring layer, ] up with the copper paste 44 
after carrying out opening of the interlayer connection hole (phiSOmicrometer) to a position with an excimer laser 
(KrF, 248nm), removing a residue by DESUMIA processing, and carrying out metallizing of the inside of a catching 
hole about 5 micrometers of thickness by the selection copper-plating method (b). 

[0080] Drawing 10 is the fragmentary sectional view of the multi chip module which formed the multilayer- 
interconnection resin substrate of six layers on the ceramic substrate obtained by drawing 9 , and carried the LSI 
chip by the flip-chip-bonding method. 

[0081] On this wiring sheet the wiring sheet in which copper wiring was formed was pasted up using the parallel 
monotonous press through the same adhesive film 42 as the above by the approach same to both sides of a 
polyimide film as an example 18. Next, the parallel monotonous press was used for the sense to which a copper 
wiring layer side touches an adhesive film through the same adhesive film 42 as the above in the one side wiring 
sheet 41 which formed and produced copper wiring by the same approach as an example 18 only on one side of a 
polyimide film (YUPI REXX 12.5 by Ube Industries, Ltd. S), and it pasted up. Opening of the predetermined part of 
the front face of the sheet which carried out the laminating was carried out with the excimer laser (KrF, 248nm), and 
the surface layer (Cr/nickel/Au) was formed. Then, plurality was carried for the LSI chip by flip chip bonding, and 
the multi chip module was produced. Even if this wiring substrate passed through the solder connection process, 
exfoliation of an open circuit and wiring was not observed but was understood that the dependability over an 
elevated-temperature process is high. 
[0082] 

[Effect of the Invention] according to this invention — a conductor — a wiring substrate with the high dependability 
which was excellent in the adhesion of a metal and a resin substrate, and was excellent in thermal resistance can be 
obtained. Consequently, it has desired thickness and detailed wiring of 40 micrometers or less is attained as Rhine 
width of face. 

[0083] Moreover, by carrying out two or more laminatings of the above-mentioned wiring substrate, it can consider 
as a laminated circuit board, electric connection between each class can be made, and the reliable multi chip module 
excellent in thermal resistance can be obtained by preparing a connection with IC in the maximum front face, and 
carrying IC. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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o/c<hc5, phoii (i o- i 3). #>->zm<Di&m 

(20-8 0-C) KUfcer. a<Dlf»3 0nm«T 
»0«». 25*C©443l9IBKffle«4fT^fc. *© 
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o^r^-7^r^c7>±(C^Mjl2 0Mm{ii'/?ftttUr 
i 4 S^9 0 0N/m, 3 0 0 N/m£l>5ffi*sf96ft 

^>b Kt7 — f ixf l/>>?7 $ >£7#3 4>jliJ^Cifl 

i Mm/»«Tr**«it»«*ffl^ «rea^« 

EtCT^ K»**ATS^*tT9**St>tt:/^Xv 

&£mm±icmm*:mmmmtb o smwm & c <l 

[0 04 3] h~aHVA«a*&l>f*:/?X 

tt. ^S^±CC2 0Mm^a(D^^>f> • x^-X 
IM*s 20m m«ff<D»fB#^K T X 

[0044] 

m i^Trft^^^.iOttS^y h>2 0 0H©#'H 
^ ^ iUA©«BSIS«CCfflC>/c. 1 Ocmx 1 0 artD« 
*4«-*f^ 9 . ^iS 2 5 TO>«H*H«a*igafr 2 

[0045] 



1 0 0 

70g/i 
100g/l 

CC^fil^^^l TSOon-^l 7 2 0an l «i5(D?RiRe 
-^tcDOxT 1 650of'41 5 5 0 cm 1 tfifttt T S K 
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mttm<D&$Lt'~?t>mfflZtxtc. C (DC C<D 
7-3 0 4 0, 3340S^404 I *m(,>Xffife<DjS 

us t - 2 o o ommimmmMm&~i$m*m^x& 
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tmm±<Dftmzm«. ^mtcmmmtm&vx^z 

SglSmA/cnf <b Uti/|»2 0 ^mtti'H^ 0 
[0046] 



fiJniBtf>o m ^r+#ft&0/c&2 5 -CCDfei 3 

^x^ccs^ortfy-Y * j)i>&mm$m&? 

i.2kN/m <b^CC^>25S^fS^n/Co £ 
fc, C(DS«^^^#H^43 3 0 0-C-cm^&g 20 
lstc&(Dt:-JV®&teftl A kN/m<hli<hA,<^t 
Ul^o/c. C(DSRl$f4£ 1 5 0TO^ 

m^-C 1 0 0 0«SB«f9bfcfft, t-JUSW*fir oftii 
C5b*-;PSg(^0 .9 kN/mtftntcM^mm&gi 

[0047] (WfeW2) tf'J'f* jJlAtUX? 
~y}<>ttm*7h>2 0 0H^fc o lOcmXIOcm 

KiftftMS*igi$-ei&S2 5 'CCD t <h 2#RMUI U/c. 

9#8i^f±§JlJ--** hyi/?7*>-304 0, 3 3 40 
R^4041^fflC>r^CO^jSTfeo #/Bfc^MM£fT o 

1 ) -C-vtrJl^mmmo . 1 am «<b'ot:T/t„ #>o£ 

i^^^/^xx^+^flts^e^u. 4 0 # c 
<t«5W?aELrTi»-5ci*ss^*/c ^<d&. 

-> £ r x * ^>^(D±KIB£JgJ?;& 2 0 u m « 

fc. ^(Dfg. ^S£P9 i £Plf 9 tr -jUt-x F 

^tciSi>»ftt*4^Lfe. £/c v C(D&&l*f4£^ 
#fflm*3 0 0-CriB$r H iffi^L/d^b--^e(i^ 50 



0.80 1 
0.54 *z)V/ I 
0.001 4*;U/J 
1.5kN/m £ti^<^fcUrt>&a>*o/e e 3 6 

(c, c<ds«i*?4£: i 5 o -c^m^r 1 0 0 0 i$fg& 
mum. t^u^^tfo/cic5t-^^*ft 

1.3kN/m «P*(C»t«#3^ft«^TC>fc. C 
(DC <htt. CCDSS^mT-^ci LT€&B0/£it£{Cl& 

[0048] (i!feW3)^'N$F7v^A(?)? A # 
>tS*7' F > 2 0 0 HZWJVsMfclcm^fc. 5 anX 5 
an©f^Jt*4ftfPD. C *l6£?g&2 5 *C<DHS6W 1 

^t?b/c^ffi^»®7K^r2^roi«iao/c 0 
[0049] #hk& m%Kz*f?x?vxA*)x-#* 
MUflgstsccte o *m . 2 5 °c(d'*> i 3 BS&m^fati* 
frofc. ^<d^. i«4JtK:. &*z2j*)\,v. xx ^. 

S^R^OTIeISX^ F frZmmLXX !> Y ^ K7 ^ 
^Ai^ilMiCD^McDt^S?:^, C^TtKD^SMS 
<DJi^tC*>^®tc^ft^#SE0ri>6C <h^SI^ 

fc. -e<o&. &x^^^^jg±(c^0«i <bigo^f* 

rm^is?>-o#r^Jg^^2 0 /imU^ff^lfc. 
[0050]l«ii6om 2 5-C(D*xb3^SK^ 

4<'NU*7 ^;i/Affll^g|#igdSTf-;i/r*x 

h^tf^A:. t*-;Uf*X hB5<D|HJ^®^ C>Tn(D|5$ 
^W»fi». *^1.5. 1.4, 1.2. 1.6kN/mi 

^rS*#Ha* 3 o o xrc i mmtmutcm<ot:-j^ 

mt^^l.4 t 1.4. 1.0. 1 .5 kN/m(^:t^(b^ 

4^bbrc^cC*^/c 0 s^cc, cn60S«^f4^i 

5 0 V<D*^cpV 1 0 0 0 ^H^^U/ctt. tf-Jl/K» 
^riT o /c 4 C 5 tr- «(J^ rncDia^cc fc ^3 0 . 8 

kH/mu±timic^^&mzm^x^tc 0 c<d 
cut. cti%<DM&&m^&tLx&mLtcm£tc 
f&m&m&<£tei>x$m&mmmm^c±z^Lxi> 
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[0 05 1 ] (mmm4) 9 .1 mmsm*. 4' -t> 
u 1 oit^M-ry^^o^^s omsaso^ 

*fig£5 0tfWX|t^Cl8SU 10ymW>y7> 
b/c. C<D9^X£#^;*&CcXb*>:3- F&£<£9^ 

1 0 o-c-ci nmmmLtc&iJvxwm.ipmw 

/c 0 <£{c\ C(D7^ ^A*ft»rBli/teaa«^# 
fflmrri oo'c^e>4oo o ci-c9o^-caM^s 

C<DV jfoJL&h 1 OcmX 1 0 anCDf*f4 

)4~£fE9* cn zmmm i ecss o/c^®sm*as*?g 

%B (^*-^>x^v-ai3^X7^A2 0 0 0) tcJ:D 

/Co sw^^^xx^HsiifflRkittowtt. mm 
tfo/c w o^cc, mmmi tmm^BiLitmmmmm 

^o^jSCUST - 20 0 0r^4 0°CCT)fcir2 

/c e 2m*# : 7xx-#*ssffinm&fci=>&&o % 4o-c 

ti-TXbZlj^tc. -e<7)*S^ e-;H£g«:#n .1 k 

Si*f4£^t#HM*3 0 0W1 Wgl//cg(Db* 
-^KRW^l .0kN/m^Ci<h^^^fcLT^^o 

/c 0 cost^l^ 1 5 o*c<D*i$xtpv 1 0 0 

0B$P H 1M3l//d£, b'-;l/^^tfo/ciC5t*-;U^ 
/c. C©C<b«, C(OS^m^SC D a o<tbT^fflL/c^ 

K^-/x**>yKH (T*;t^<fct§3, DEA- 
5 0 6) ^ffiC^r^^X^iaS^fo/c 
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t*. E*3Pa, M2 5SCCMt^ 0 7'~r X^(D 
5 0*C(D^aA^KiK^7k^?g <CrO,5SP. 

1 oo3J f ?ki osw r5^p^ai//cg*^o. 

1 6 5 0cm l <h 1 5 5 Ocm 1 tffitCT $ 

10 ^*lia«£3t#?3;tU -e<^)±(c. 

#5 mm/ 5 nnf^Pg"CB^^ *VC t>£ ^ £ t is It , 

m) ^rX^^^r^JgL/Co -eofg. 
2P5P a 1J!3D^J^I^tTC\ x**Hftt§S&<!;&»£JlM 

/c 0 tr-n^ x h^(DiMi^M«. t>iTft(Z>t*tt(c*§^ 

l*. &*0.7, 0.6. 0.6kN/mi, l<>-?ti<D& 
^*4^M^ffim* 3 0 0 'Cn BJPdJJ&g Ltc'&CD f 

^^«g^*«t^<^:^bL•r^/J^^/co cn 

*><DS«f*fr£ 1 5 0 °C<D^4ir 1000 B$fflm$L 

tern. v~)\>tm*n^tctcz\i-)\,&mz^Tft& 
o.5kN/m u^timmmKmmms.^u->x^ 
/Co z<ott\z. cftbo)Mfozm^3tf a £Lr:mmi, 

30 l>£o 

[0053] (JtK«l) #U^$ Y74)Vl*±VXn 

mm 1 <hfsj d^ol^o^^^ h >2 0 0 H%m^x 1 

/Co a?>^#M<DJi^^3 0nm"C*o/c w 
40 ^3 0^i'"C^o^g^ft^Jg|Lri, 

£ O /Co 

[0054] (it!5^2) h*7^MiirH 
JfiW 1 iHD^A^ttSf^;^ b >2 0 0H»r 1 
OcmX 1 0ontD^f4>t^^. i/7Xx^4«i« 
tCWD^^/cS+^TK-CTk^tO. aS^aXS. 8f>o 

*tt«tt^xg. Mms?s«)^txii^r*iisgCTi <b 
50 #j2o umte£m*?vLtc 0 m<Dit>^>^mco—^f)\ m 
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fr-otc m%*wm*i**3mi,tc?u-7#v *x* 

[0055] (tt»W3) ^ K7^UiltH 

ife^l tf^Dr^^>ttiS^-7>>2 0 0H^^r 1 
Ocmx 1 0ai*Df^>t£fE»)> #^Xx#*ixg|J}ga« 

o/c. i>m&®^irFlC 1 BSBBHUfc. &m<D 

/c. e-Jb-rX h^cD^I^®(i, K<bS^<E> 
Siraauriifc. t-^Stgi*, o.ikN/m £ 

r&&£i>x.£o 

wnawR± ux^mm&m ^ - u 9 * x 25s » 

/c 0 1 OanX 1 Ocm©^f4>i*^2ftfP0, 

-fx <7*rt^<tt«. DEA-506) £ 

OOW, ®ffiB#ra12 5^ K3Pa, iS125SCC 

mt>&&o ^SU/c^m^^^xji^^^^g^tc 
(£l5JS5£»*i:i? B - 1 ) r - 9 trfrZmB $) 1 /x m«cf 

/c 0 2oc»|i'»4<^K^ov^r<,^giJ^ffl 

7^-^(CTi/»;n>^x/>CC@^L, 2 5°C<E>&<b, # 
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tr-n^x h^rtfo/co ^ofem. J££*-c^-*i,/c 

fc(DI^3 0 0N/m, *^*r^~*L,/c 9 
0 0N/mcr)f-;u^^6n. W**ctt*#ttitti 

C0058) (Ha^7) HJS«?ij4{ClBSSb/c^-C^ 
i ;^>V r ^+^V-Jl/^-/;UA^f/Co CCDV 4 )l>J±i?> 

10 >y^g (T+A^ttK. DEA-506) J5 

Hi^8 0 0W. JHIBSH2 5&. EE2;3Pa. 
«£S2 5CCMr&6o ^^X^D^ 

Aox^+^ajflisKtcteo^tt/c. 

B«^/<7>lfc. *«c. I»4£x#4^>1§MS»Kj&>6 
fcWU K^m^TCC 1 ^gC^/Co C*i60^f4<D* 
l/^^t+tJ-/-^ 4 -«/Af||^6fili"CX«S:JtfBW 

fl^WMH»o*r»*WW&2 0 umaXBWl, 

ft. m^m#>-? z%k. 2 5 -c<d h l 3 wa*sft«*ff 
-rxh^f^/co t-^xhi^cMSiaiifffitt, urn 

MO^MTlHJgl^rC^/c, ^^>, n/t^h, XX, zl 
30 y^KO»SCW©ewW»ffiB. S^0.6. 0.8. 

o.8. i .okN/mtM^mmmmhtiic. tit. 

6^c v c©««S»4* l 5 o •co>AM+'Ciooo^rBl^ 

/Co C(DCcft Ctl6(DS«^m^a5D D a <L Urffi^L 

40 [005 9] (lltt«8) Silt«4KE»Lfc*ifer# 

61 Ocmx l 0cmC[)ISf4>t^fP0, CMh*7-<x^ 
>^K^ (T*^tt«. DEA-5 0 6) *mc\ S 

2 5^, BE^3Pa. SKS 2 5 S CCM% -5> a 
[006 0] 6t»)t*x#*^»re»«K:«iO«W, B 
*:il^tt^-^^ 3340S 
o'4 o 4 l *«c»rWjeo>^^Ao*ffl«Hl»ffl*tT 

so o /Co #k . ^ trjub-** (Mmmmtm h ^ 
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7>$7p-/b-i &&m)£'<^\ ~ v trfc&mm 1 . 

mmitm c^tpvm^mtb * x-mzmmm 2 0 u m 
mmRvmm<Dm&. 0.9. 

1.0kN/m tWt»«»A3W»6>nfc. cn^ 
<D»«I*M*S3l#fflfW' 3 0 0 -en 8$raSScgL/cg 

C<DS«l*f4£ 1 5 0 -C<D>^*t? 1 0 0 OfSfSfi^SL 
i^CCfcfcjO .5 kN/m iig^SS?^fi[*«orCi 

[0061] dgme > wmsfi^ ur^2wigi±» 

1 Ocmx 1 0on<?>^K-^3tScfg0, cn^F7-{x 
v^>^*SB <7:M^<*tSL DEA-506)^ffl 
C\ G3&**&l/C. **7*=T>. ttftR&ffift&Jfl 

COO6 2J8W»ftx#*^«|iaHRK:llS0«^ B 30 
44at4iHlf-+^ h^l/?7-3040. 3340S 

tic 1 B^faai^c Kt*<o«jjiiS«fl»j^6fift'cxss 
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mMRO^M<OiB^. -Zti-etiO .8. 1.0, 1.2kN 

1 5 0 "CO^a^r 1 0 0 0 BSHIfiS* LfcgL fc - 
0.6 kN/m tmHW«a£*«oTC>fc. £<D££ 

[0063] (HtfiWio) Ka>jm&ft&7 

$>d:UTp-7xr.l/>y7$> (PDA) . 4. 

4' -^7 s y^7x^x-f^ (DDE) S-Btf. 
SHfeMk£i/rfcray 117 Fit^s?,*^ (pmda) % 

3. 3' . 4. 4' -077xy>fF7W>i 
^&7k<a (BTDA) , 3, 3' . 4. 4' -t^7x^ 

)vrb^^ji^mr.m^m (bpda) pss 

«>5«WSl6S*'C5Hy-/ $ F©B*Sgfrc*S*!/7 5 
=»-Fffi*Cj:g&WU 1 0 o-cx?iv$mti\motc&# 

'yXmfcfrZmfrLX? 4 foMs^mtc. CO^^ 
^A^TlSl/cgll^/XfiSTt 1 0 o-c* 
64 0 0X£r9 0&T3fiB#&U -f 5 FftRltSfT 

[0064]x^>i«Rtt, C®HBtt£3 0'CK: 
|^gBl//cb F5P>fc F^-F/x*u>^7*> (S 
»t 7 : 3) OS^ffiftl 0ccAoA:S««CcSf£O« 

raisag. #y -f 5 F<wwwfei>** y^t ? v (rank 

TAILOR HOBSOfthl?) T?$»J^l/ XJ&#>tc 0 tttZO* X7 

Snrir^S^y^S F7 Y^I/ACT)Kapton 2 00H (* 
Uf s »#>tt«) iUpilex-2 5 S (^BSKj^tt^) <D 
Wm&M:i>'£it>-&XtjkLtc 0 
[0065] 

mi) 
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BTDA 


0.0 6 
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DDE 


BPDA 


0.0 3 


O 


7* 


K apt on 2 O 0 H 


1 0.1 


X 


Upilex 2 5 S 


0.03 


O 



[006 6] 1 Ocrax l 0 aitDzmftZtt*) , C 

h£h'vJ*?*->>/gm (T*;l^%t$3, DEA-5 

o 6 ) zm^xmm^^z^jiimzft-'itc 

atf)8 0 0W, mw%m2 5ft. EE2>3Pa 
2 5SCCMT&6. *KifS. i**^**/^ X * OXA 

h^U?^3040, 3 34 0St;40 4 1^r 20 

* >r>\>#>~i $m (mmwmi±mB - 1 > r - * ^ 

•2, 2' - tre yv^u 

• d< l Jx^U>^yn-;l/(ipi^^?'a6 0 00) 

o/c^, x**>y$*i4>^c>#i;^ * F<z>»^tcut v 
vmm&m*tc 9 aicmmt* s«<d*ims f<dw 

[oo6 8] (losm i ) mmn otci&Rbttxm 

VftmUtctfV J* F:?^A£5cmX5an;ft<J:U -£ 

n^n<7)«a<7)^y ^ ^ fc£ 2 ftr-^tu/co §a 
s 1 tsrr-3***«i 1 0 icim<Dg>fr-vmmy'5 

T(c 1 ^ntt<»r*5i*fc. l*ft(£>* »; a ^ Fflftfr&fiftr 



^A?k?g?g (lg/l)(C 14>ttt*OW/cf*»«Wffl«| 
[0067] 



0 .04W1 
0 . l l 
0.03 ^e;u/ ] 
o . i i 
0.0002 ^eji// 1 

0.03 1 

(D^I4w:oc>r^mSle6o^r^MJ?^2 0 urati£ 
(sjorfc*. ^lifeffig^o .o i SA/oti'iLyt. mm 
<b, ^<U^ ^ F7 ^;UAO)^oiirc^ii@I^9oa 

o/co -ec7)^^iS2cc7n-r 0 mss^nrc^^M^^ 

)rV a ACDK apton 200H Ur^* d<>ttS4) <bUpi 

iex-2 5s (^g^^tt^) <owmmmi>^iy^x^o 

[0069] 
[312] 




(13) mm 2 0 0 0 - 2 8 6 5 5 9 

23 24 
31 2 
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C0070] (mMW\2) p-7*iU>^75> 
(PDA) <h3, 3' , 4, 4' -e^^-jU^h^* 
;U**>K-*87k«» ( B P D A ) ©ffi^to-ti ri> 6 £ 

'Hs k©7 -r frAzmmw i o tciBi8bfc^s(c<t o 
fc„ c©7 -f^A^jg^i OKieistfc^-c^^ - 

HiJJiS&KfiAOtttt. S^0H <CiaiSLfc4>©<h|5H£fc 

a^vuhi&ot (mmwmimrAX'??? K6 o ig 
ra. nfto.sjim), mmmmib-?* (mmmmtm 

1>-:/X*-SN-2&ffl. J^ftO.Tym^tfjfttW 
JB&^ft?IS«>^S (B:£{fcJi£ttSgCUST- 2 0 00& 

jb, nf«o.3/im)^fc. ^f4^mm 
&x- i 8 o °c© <t 2 ista-c- * Lfc„ i*f4©* ^ 3 

(lg/l) tC3 0#{J«t*oWcg 

ttvmmmmmibi t*m<Dmf8.\xmmw i o tmmx. 
<o&m&w&2 h.-ric-?tstcit>icwmi>m$ & < t> 



C007 1 ] immWl 3) #!MS ifo&frZtj: 

z,®im&t l x^wmmtm j.- tr u ? * *2ss 

Hfc. 1 OanX 1 OanfDI^K-^fPO. CMK^-fi 
v^>^S (T^^^±^. DEA-5 0 6) 

20 -c&m-fvxi'&m&y-otc. mm&m*. je#3p 

a. iS125SCCMT*4. ^^X^Cffl^U 2 0 0 
- 8 0 0 W. i&JllSligtt 5-45 WDTUXmtZ itfc. 

B&Mftmm (xU^-^^tti!jESA-3 0 0 0) -c 

wimLtp&Mw-zjmz (Ra) zm&tc s/c> toau 
i o«ct2j|iofc<ti^s^a^rffi-c»o*ffl«riii«is^ 

30 SSfB - 1 ) -C- * *r)\,*mmm 1 a m{i<i:'-?Wfc. s#4 
^^tpm^-Cl 8 0-C<Dfc£2B3Rg^--*bfc. I* 

l ) (C3 0#ti<b'oW. ^OWSHte^l OCCgatgL/cil 

mm 2 o *i m « t'Ji-^w t jssB 7 o -ctce;H5 u 

40 a^^iAKlfl, 2 5TO(><!:. #>) -i $ a )l 
A€r9 0e±^fC?|#±tf^f-;U^^fofc. -e© 
^^r^^^flS (Ra) <t «C^3 K 

<Otg&U-4>, RaAiO.l am m±©^CC^St<» f-^ 

■^jsmic^ixx') j $ h'$m*>m<t£r>xviK\ z 

50 ©/C«>t-JU^K*I^L/C«>©i#^6^i. Lfc*5 
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25 26 
or. Ra#0 .1 /imKJbfcol .0 umVLTlcteZJ: * tfi* j&^fcSfflafr o £CCJ: 
^CC^^X^ffir^Ci^^T**^ tftCtJ:^ [0 07 2] 

r . 0.5k N/m tLtco^C^^^-TScDE^S* [313 ] 
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1 OonX 1 0ariDratf&2ttffQ. Ctl6(CF 
^-fx^^yigff (T*^<tt». DEA-506) 

8 0 0W, *!HIB$|ffl2 5#. EE;fr3Pa, «12 5SC 
CM^i B «OKSa>4i«R^i^3 (Ra) 
#11 3 ^RSCCffi^Lr 0.2Mm"C£>ofc. 

(SlgJSSiiaH?^ ? K6 0 1 W8. mm$) 

iWBB0.7um)«:!fofc. J?>o#g. 
»W**£W«£ttF*C 1 8 0*C<Dfci2NF^^-^0 
/c 0 *©8L tt^9^<9/jfe«K <1 e / 1 > *c3 0 

#»tf>o*ftfcAft»«>oS4fTofc. «jatt7 0X«c 
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